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2 TERMINOLOGY AND SCALING PRACTICES 

The symbols and terminology used in this report are those adopted by 
the International Radio Propagation Conference, and given in detail on 
pages 24 to 26 of the report IRPL-C61, "Report of International Radio 
Propagation Conference," and in the section on "Terminology" in report 
•IRPL-F5. 

r 

Beginning with IRPL-F14 the symbol L, defined as follows. Is used in 
detailed tabulations of hourly values of ionosphere characteristics ob¬ 
served at Washington: 

L or 1 » critical frequency, muf, or muf factor for FI layer 
omitted because no definite and abrupt change in slope of the 
h’f curve occurs either for the first reflection or for any 
of the multiples. 

In the past, ionospheric conditions were summarized on a monthly basis 
by using average or mean values for each hour of the day for each month. 
However, following the recommendations of the International Radio Pro¬ 
pagation Conference, held in Washington 17 April to 5 May 1944 > beginning 
with data for 1 January 1945, median values were used by IRPL wherever 
possible. Thus, median values are given for Washington, for all stations 
reporting directly to the CRPL, for the Canadian stations, and for all 
ethers sending to the CRPL detailed tabulations from which medians can 
be computed. 

Where averages are reported, they are, at any hour, the average for 
all the days during the month for which numerical data exist. 

The monthly median values used here are the values equaled er ex¬ 
ceeded on half the days ef the menth at the given hour. The fallowing 
conventions are used in determining the medians for hours wnen no measured 
values are given because of equipment limitations and ionospheric irregu¬ 
larities. Symbols used are those given in the report referred to above, 
IRPL-C61. 

a. For all ionospheric characteristics: 
Values missing because of A, B, C, or F (see terminology 

referred to above) are omitted from the median count. 

b. For critical frequencies and virtual heights: 
Values of f°F2 (and f°E near sunrise and sunset) missing 

because of E are counted as equal to or less than the lower 
limit of the recorder. Values of h'F2 (and h'E near sunrise 
and sunset) missing for this reason are counted as equal to or 
greater than the median. Other characteristics missing because 
of E are omitted from the median count. See CRPL-F38, page 9. 

Values missing because of D are counted as equal to or 
greater than the upper limit of the recorder. 

Values missing because of G are counted: 
1. For f°F2, as equal to or less than f°Fl. 
2. For h'F2, as equal to or greater than the median. 

Values missing for any other reason are omitted from the 
median count. 
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c. For muf factors (M-factors): 

Values missing because of G are counted as equal to or less 
than the median. 

Values missing for any other reason are omitted from the 
median count. 

d. For sporadic E (Es): 

Values of fEs missing because no Es reflections appeared, 
the equipment functioning normally otherwise, are counted as 
equal to or less than the median f°E, or equal to or less than 
the lower frequency count of the recorder. 

Values of fEs missing for any other reason, and values of 
hEs missing for any reason at all are omitted from the median 
count. 

Beginning with data for November 1945, doubtful monthly median values 
for ionospheric observations at Washington, D.C., are indicated by paren¬ 
theses, in accordance with the practice already in use for doubtful hourly 
values. The following are the conventions used to determine whether or 
not a median value is doubtful: 

\ 

1. If only four values or less are available, the data are considered 
insufficient and no median value is computed. 

2. For the F2 layer, if only five to nine values are available, the 
median is considered doubtful. The E and FI layers are so regular in 
their characteristics that, as long as there are at least five values, 
the median is not considered doubtful. 

3. For all layers, if more than half of the values used to compute the 
median are doubtful (either doubtful or interpolated), the median is 
considered doubtful. 

The same conventions are used by the CRPL in computing the medians 
from tabulations of daily and hourly data for stations other than Washington, 
beginning with the tables in IRPL-F18. 

Beginning with CRPL-F33, an additional group of symbols is used in 
recording the Washington, D. C. data. The list of additional symbols and 
their meanings follows: 

N - unable to make logical interpretation. 
P - trace extrapolated to a critical frequency. 
Q * the FI layer not present as a distinct layer. 
R - curve becomes incoherent near the F2 critical frequency. 
S - no observation obtainable because of interference. 
V - forked record ^previously denoted by U. This 

change should also be made in CRPL-7-1). 
Z - triple split near critical frequency. 

For a more detailed explanation of the meaning and use of these symbols, 
see the report CRPL-7-1, Preliminary Instructions for Obtaining and Reducing 
Manual Ionospheric Records. 



4 MONTHLY AVERAGE AND MEDIAN VALUES OF 

WORLD-WIDE IONOSPHERIC DATA 

The ionospheric data given here in tablet 1 to 81 and figures 1 to 
127 were assembled by the Central Radio Propagation Laboratory for 
analysis and correlation, incidental to CRPL predictions of radio pro¬ 
pagation conditions. The data are median values unless otherwise indicated. 
The following are the sources of the dates 

Australian Council for Scientific and Industrial Research, 
Radio Research Board: 

Brisbane, Australia 
Canberra, Australia 
Cape York, Australia 
Hobart, Tasmania 
Townsville, Australia 

Australian Department of Supply and Shipping, Bureau of 
Mineral Resources, Geophysical Section: 

Watheroo, W. Australia 

British Department of Scientific and Industrial Research, 
Radio Research Board: 

Slough, England 

Canadian Radio Wave Propagation Committee: 
Churchill, Canada 
Clyde, Baffin I. 
Ottawa, Canada 
Portage la Prairie, Canada 
Prince Rupert, Canada 
St. John's, Newfoundland 

New Zealand Radio Research Committee: 
Campbell I. 
Christchurch, New Zealand (Canterbury University College Observatory) 
Fiji Is. 
Kernadec Is. 
Rarotonga I. 

South African Council for Scientific and Industrial Research: 
Capetown, Union of S. Africa 
Johannesburg, Union of S. Africa 

Scientific Research Institute of Terrestrial Magnetism, Moscow, U.S.S.R.: 
Alma Ata, U.S.S.R. 
Bay Tiksey, U.S.S.R. 
Bukhta Tikhaya, U.S.S.R. 
Chita, U.S.S.R. 
Leningrad, U.S.S.R. 
Moscow, U.S.S.R. 
Sverdlovsk, U.S.S.R. 
Tomsk, U.S.S.R. 



Carnegie Institution of Washington (Department of Terrestrial Magnetism) 
Huancayo, Peru 

United States Army Signal Corps: 
Fukaura, Japan 
Okinawa I. 
Shibata, Japan 
Tokyo, Japan 
Nakkanai, Japan 
Yamakewa, Japan 

National Bureau of Standards (Central Radio Propagation Laboratory): 
Adak, Alaska 
Baton Rouge, Louisiana (Louisiana State University) 
Boston, Massachusetts (Harvard University) 
Fairbanks, Alaska (University of Alaska, College, Alaska) 
Guam I, 
Maui, Hawaii 
Palmyra I. 
San Francisco, California (Stanford University) 
San Juan, Fuerto Rico (University of Puerto Rico) 
Trinidad, British West Indies 
Washington, D. C. 
White Sands, New Mexico 
7/uchang, China (National 7fuhan University) 

All India Radio (Government of India), New Delhi, India: 
Bombay, India 
Delhi, India 
Madras, India / 
Peshawar, India 

Indian Council of Scientific and Industrial Research, 
Radio Research Committee: 

Calcutta, India 

Radio Wave Research Laboratory, Central Broadcasting Administration: 
Chungking, China 
Lanchow, China 
Peiping, China 

French Ministry of Naval Armaments (Section for Scientific Research): 
Fribourg, Germany 

National Laboratory of Radio-Electricity (French Ionospheric Bureau): 
Bagneux, France 

Philiprine Republic, Department of National Defense: 
Leyte, Philippine Is. 

Norwegian Defense Research Establishment, Florida, Bergen, Norway: 

Tromso, Norway 
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Beginning with CRPL-F26, publication of tables of so-called "provi¬ 
sional data" reported to the CRPL by telephone or telegraph was dis¬ 
continued. The reason for this change in policy is that users of the 
data hitherto published in this form receive them through established 
channels sooner than through the F-series. Furthermore, having two sets 
of data, "provisional" and "final^" for the same station for the same 
month leads to confusion. 

It must be emphasized that there is no change in the methods used 
for rapid reporting and exchange of data. The change has to do only with 
the printing of provisional data in the F-series. 

The tables and graphs of ionospheric data are correct for the values 
reported to the CRPL, but, because of variations in practice in the inter¬ 
pretation of records and scaling and manner of reporting of values, may 
at times give an erroneous conception of typical ionospheric character¬ 
istics at the station. Some of these errors are due to: 

a. Differences in scaling records when spread echoes are present. 

b. Omission of values when f°F2 is less than or equal to f°Fl, 
leading to erroneously high values of monthly averages or 
median values. 

c. Omission of values when critical frequencies are less than the 
lower frequency limit of the recorder, also leading to erron¬ 
eously high values of monthly average or median values. 

These effects were discussed on pages 6 and 7 of the previous F-series 
report IRPL-F5. 

The dashed-line prediction curves of the graphs of ionospheric data 
are obtained from the predicted zero-muf contour charts of the CRPL-D series 
publications. Predictions for individual stations used to construct the 
charts may be more accurate than the values read from the charts since some 
smoothing of the contours is necessary to alloy/ for the longitude effect 
within a zone. The following predicted smoothed 12-month running-average 
?,{irich sunspot numbers were used in constructing the contour cherts* 

Month_Predicted Sunspot No. Month_Predicted Sunspot No. 
September 1947 121 September 1Q46 79 
August 19/7 122 Aumist 1946 77 
July 1047 116 July 1946 73 
June 1947 112 June 1946 67 
May 1947 109 May 1946 67 
April 1947 107 April 1946 62 
March 1947 105 March 1946 51 
February 1947 90 February 1946 46 
January 1947 PS January 1946 42 
December 1946 ?5 December 1945 3§ 
November 1946 p3 November 1945 
October 194° 81 October 1945 23 



IONOSPHERIC DATA FOR EVERY DAY AND HOUR 

AT WASHINGTON, D. C. 

The date given in tables 82 to 93 follow the scaling practices 
given in the report IRPL-C61, "Report of International Radio Propagation 
Conference," pages 36 to 39, and the median values are determined by the 
conventions given above under "Terminology and Scaling Practices." 

IONOSPHERE DISTURBANCES 

Table 94 presents ionosphere character figures for Washington, D.C., 
during September 1947, as determined by the criteria presented in the 
report IRPL-R5, "Criteria for Ionospheric Storminess," together with 
Cheltenham, Maryland, magnetic K-figures, which are usually covariant 
with them. 

Table 95 lists for the stations whose locations are given the sudden 
ionosphere disturbances observed on the continuous field intensity re¬ 
cordings made at the Sterling Radio Propagation Laboratory during 
September 1947. 

Table 96 lists for the stations whose locations are given the sudden 
ionosphere disturbances observed at the Brentwood and Somerton, England, 
receiving stations of Cable and Wireless Ltd. from August 23 to 
September 11, 1947. 

Table 97 gives provisional radio propagation quality figures for the 
North Atlantic and North Pacific areas, for 01 to 12 and 13 to 24 GCT, 
August 1947, compared with the CRPL daily radio disturbance warnings, 
which are primarily for the North Atlantic paths, the CRPL weekly radio 
propagation forecasts of probable disturbed periods, and the half-day 
Cheltenham, Maryland, geomagnetic K-figures. 

The radio propagation quality figures for the North Atlantic are pre¬ 
pared from radio traffic and ionospheric data reported to the CRPL, in the 
manner described in detail in report IRPL-R31, "North Atlantic Radio Pro¬ 
pagation Disturbances, October 1943 through October 1945," issued 1 Feb¬ 
ruary 1946. 

The radio propagation quality figures for the North Pacific are pre¬ 
pared from radio traffic and ionospheric data reported to the CRPL, in a 
manner similar to that of IRPL-R31. The master scale of IRPL-R31 was 
used to formulate conversion scales for the North Pacific reports. Begin¬ 
ning with CRPL-F23, issued July 1946, the North Pacific radio propagation 
quality figures reported are prepared from these revised conversion scales. 

These radio propagation quality figures give a consensus of opinion 
of actual radio propagation conditions as reported by the half day over 
the two general areas. It should be borne in mind, however, that though 
the quality may be disturbed according to the CRPL scale, the cause of the 
disturbance is not necessarily known. There are many variables that must 
be considered. In addition to ionospheric storminess itself as the 
cause, conditions may be reported as disturbed because of seasonal character 

istics, such as are particularly evident in the pronounced day and night 
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contrast over North Pacific paths during the winter months, or because of 
improper frequency usage for the path and time of day in question. Insofar 
as possible, frequency usage is included in rating the reports. Where the 
actual frequency is not shown in the report to the CRPL, it has been assumed 
that the report is made on the use of optimum working frequencies for the 
path and time of day in question. Since there is a possibility that all 
the disturbance shown by the quality figures is not due to ionospheric 
storminess alone, care should be taken in using the quality figures in 
research correlations with solar, auroral, geomagnetic, or other data. 
Nevertheless, these quality figures do reflect a consensus of opinion of 
actual radio propagation conditions as found on any one half day in either 
of the two general areas. 

AMERICAN AND ZURICH PROVISIONAL RELATIVE 

SUNSPOT NUMBERS 

Table 98 presents the daily median values of relative sunspot numbers 
as reported by American observers for September 1947. The reports have 
been reduced, by appropriate constants, approximately to the Zurich scale 
of relative sunspot numbers. The monthly relative sunspot number is the 
mean of the daily median values listed in the table. This method was 
devised by Mr. A. H. Shapley, while a member of the staff of the Depart¬ 
ment of Terrestrial Magnetism, Carnegie Institution of Washington. Details 
will be found in his article, "American Observations of Relative Sunspot 
Numbers in 1945 for Application to Ionospheric Prediction," Popular 
Astronomy, vol. 54> No. 7, pp. 351-358. The criteria for A observers have 
been modified slightly, beginning with September 1946. In order for an 
observer’s report to be included in the American sunspot numbers, the mean 
deviation of the reduction factors for his observations for the four pre¬ 
ceding months must have been within 15% of the 4-month running mean of his 
reduction factors, rather than within an interval of ±0.16 of that running 
mean. This avoids favoring observers with small reduction factors and 
discriminating against observers with large reduction factors. In addition 
sunspot numbers must have been reported for at least one-half of the month 
during three-quarters of the preceding year. This will tend to restrict 
the observers to those whose observations are consistent from month to 
month without rejecting the work of observers for whom weather conditions 
are unsatisfactory for observations during some months of the year. 

In addition, table 98 lists the daily provisional Zurich sunspot 
numbers. The first issue in which these numbers appear is CRPL-F35. 



SOLAR CORONAL INTENSITIES OBSERVED 

AT CLIMAX, COLORADO 
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In table 99 the intensities of the green (\5303A), first red 
(A6374A), and see* nd red (A6704A) lines of the solar corona SB observed 
during September 1947, by the High Altitude Observatory of Harvard 
University and the University of Colorado at Climax, Colorado, are 
given for every 5° measured from astronomical north positively through 
the east.for each day on which observations were possible. An arbitrary 
intensity-scale of approximately 0 to 40 is used. To convert from* 
astronomical north and to determine the positions relative to the solar 
rotational equator, subtract the algebraic value of the position-angle 
of the solar axis. This quantity varies from -26 to-K26 degrees during 
the year, and is tabulated in the nautical almanacs. If observations 
are uncertain, the initials l.w. (low weight) follow the date. The time 
of observation in hours GCT is listed. Dashes indicate that the intensity 
for that position is below the observable threshold; Absence of observa¬ 
tion made at a given nosition is indicated by X. 

NOTE ON CONVENTIONS FOR USE OF SYMBOL E 

Since there has been some confusion in ionospheric data reports re¬ 
garding the use of the symbol E, "characteristic less than the lower 
limit, of the recorder," the following conventions have been established 
for CRPL and its field stations, and are called to the attention of other 
laboratories. In regard to minimum virtual heights, the conventions 
will provide a monthly median value of maximum usefulness in application 
to transmission problems. 

The symbol E is used to describe ionospheric records of two general 
types: (1) the layer is known to be regularly present, but the critical 
frequency (ordinary wave) is less than the lower frequency limit of the 
recorder; and (2) the critical frequency and part of the h'f curve of the 
layer are visible above the lower frequency limit of the recorder, but 
the slope of the curve at the lower frequency limit is appreciably positive. 

Type (1) applies specifically to the F2 layer and may occasionally 
apply to the E layer near sunrise and sunset. Otherwise, the conditions 
are not fulfilled, except in rare instances. When type (1) is applicable, 
the critical frequency of the layer is described by the letter E alone 
(except where a doubtful numerical value may be deduced from the measured 
extraordinary wave critical frequency) and in the median count is con¬ 
sidered equal to or less than the limiting frequency of the recorder. 
The minimum virtual height is also described by the symbol E alone and 
is considered equal to or greater than the median. The symbol E stands 
by itself on the tabulation sheets only in instances of type (1). 
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Type (2) may apply to any layer. The symbol E obviously cannot 
be applied to the critical frequency, however. The minimum virtual 
height of the layer is recorded as the virtual height of the layer 
measured at the lower frequency limit of the recorder. This value is 
entered on the tabulation sheet and the letter E is appended. In the 
median count the presence of the symbol, E is ignored, and the usual 
conventions for counting medians are followed. However, if more than 
half of the entries in the median count are from type (1) and (2) records, 
the median is considered doubtful. 

If, because of equipment difficulties, the minimum virtual height 
of a layer should be measured below the lower height limit of the recorder, 
the symbol C is the proper description. 

• Henceforth, medians received from laboratories reporting to CRPL 
will be recalculated in accordance with these conventions prior to pub¬ 
lication in the CRPL-F series. 

ERRATUM 

Calibration of the height scale* at San Francisco, California, 
necessitated the issue of new tables of virtual heights and F2 muf 
factors for the months of March through July 1947. These tables are 
numbered 77 through SI of this issue. Corresponding changes should 
be made in figures 11 and 12, 15 and 16, 19 and 20, 20 and 21, and 
15 and 16 of CRPL-F33, 34, 35, 36, and 37, respectively. 
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Mlli 
'^shington, D.C. (39.0% 77.5®») 

TABLES OF IONOSPHERIC DATA 

September 1947 

Table 2 

Clyde, laffin I. (70.5% 6S.6°V) 4o«ut 19U7 

ft=« 

CO 
01 
02 
C3 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
IP 
19 
20 
21 
22 

23 

W f*»2 h'li Wi ~h*I—m fi. fz-kyoo 

240 
230 
220 
210 
210 
205 
220 
220 
230 
230 
240 

4.4 
4.9 
5.2 
5.3 
5.4 
5.4 
5.4 

5.1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
110 
100 

(1.9) 
2.7 
3.2 
3.6 
3.8 
3.9 
4.0 
4.0 
3.8 
3.7 
3.3 
2.7 
2.0 

3.4 

i£S 
2.6 

(2.6) 
2.6 
2.6 
2.9 
3.1 
3.2 
3.0 
2.9 
2.8 

2.8 
2.7 
2.7 
2.7 
2.7 

(2.7) 
(2.9) 
2.8 
2.7 
2.7 

(2.6) 
2.6 

Tine: 75.08*. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds. 

Tlae: 
Sweep: 2.2 Me to 16.0 Me In 1 slants: 1.9 Me to 13.0 Me, 

aazraal operation. 

Table 3 

Velrbanks, Alaska lbM.9°M, l47.S#V) Angust 19U7 Churchill, Canada (58.8 M, 94.2®W) 

Table 4 

August 19^7 

Tlae h'VZ t»r2 h'tl fCfl j,t| if®* TM» F2-M3000 

Of) 400 4.8 2.U 
01 390 4.8 6,2 2*'4 
02 418 5.3 5.9 2.5 

°? 382 5.4 5.3 2.5 
O': 910 5.6 3.6 2.3 5.5 2.5 
05 402 5.6 4.1 2.6 5-5 2.5 
06 410 6.2 260 4.5 3.0 5.4 2.5 
07 44o 6.2 250 4.7 3.3 4.2 2.5 
08 462 6.3 240 4.8 3.3 3.4 2.4 
09 512 6.1 p4o 4.8 5.5 3.4 2.4 
10 522 6.2 235 5,0 3.5 3.4 2.4 
11 512 6.4 240 5.0 3.6 3.3 2.4 
12 510 6.1 240 5.1 3.6 3,2 2.4 
13 6)0 6.0 240 5.0 3.6 3.4 2.4 
lU 495 6.0 242 5.0 3.4 3.2 2.4 
15 430 6.2 245 5.0 3.3 3.2 2.4 
16 435 6.4 245 5.o 3.2 3.2 2.5 
17 360 6.5 260 4.5 3.0 3.2 2.6 
18 290 6.1 262 3.6 2.6 3.0 2.7 
19 280 5.8 2.3 3.3 2.8 
20 310 5.4 1.9 3.3 2.6 
21 318 4.7 1.6 4.9 2.7 
22 330 4.2 1.6 4.0 2.6 
23 370 4.6 5.5 2.4 

Tine: 150.0®*. 
Sweep: 16.0 Me to 0.5 Me In 15 ntnutes. 

Tlae h'K f°F2 h’Jfl f®n b'X fo* . -fSi r2~M3Q00 

00 310 5.2 6.2 2,6 
01 340 5.3 4.6 2.6 
02 300 4.5 3.7 2.6 

03 350 4.0 3.8 2.6 
04 335 4.9 3.4 2.6 

05 340 5.1 280 3.8 130 2.8 3.4 2.6 
06 44o 5.2 260 3.9 130 3.0 2.4 

07 450 5.8 260 4.4 120 3.5 2.5 
08 450 6,2 260 5.0 115 3.6 2.5 
09 465 6.3 250 5.0 120 3.6 2.3 
10 510 6.6 240 5.1 120 3.6 2.4 
11 505 6.6 240 5.2 115 3.4 3.5 2.4 
12 490 6.9 250 5-3 120 3.5 3.3 2.4 
13 490 6.8 240 5.4 120 3.7 3.3 2.4 
14 470 7.1 240 5.2 120 3.6 2.6 2.4 
15 >160 7.0 240 5.2 130 3.6 2.4 
16 450 6.8 240 5.0 130 3.4 2.3 
17 405 6.8 245 4.8 125 3.2 2-5 
18 355 6.4 270 4.4 130 3.1 2.6 
19 350 5.8 295 4.0 130 3.2 2.9 2.6 
20 335 5.8 120 3.1 3.8 2.6 
21 350 5.2 130 3.0 4.0 2.6 
22 350 5.0 4.9 2.6 
23 320 5.0 5.0 2.6 

Tins: 90.0°*. 
Sweep: 2.2 Me to l6.0 Me in 1 nlnuts: 1.9 Me to 13.0 Me, 

manual operation. 
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Table 5 

Prtaoa Hpart. Canada (54.3*1, 1J0.3**) August I9U7 

h'B f°P2 h'Fl Ml h<> f»» fla I3-KB00 

00 
01 
oe 

s 
06 

3 20 

g 
1 es 

4.1 
3.8 
3.8 
3.6 

K 
4.9 280 3.7 120 

a 

2.2 

3.1 
2.7 
3.4 
3.5 
3.8 
4.0 
3.8 

2.6 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 

07 430 5.4 260 uT? 120 2.7 4.2 2-5 
08 500 5.7 240 4.5 110 3.1 4.2 2.4 
09 £ 5.8 235 4.8 110 3.4 4.1 2.4 
10 6.1 230 5.0 110 3.6 4.0 2.4 
11 500 6.1 220 5.2 110 3.7 4.1 2*4 
12 500 6.2 230 5.2 110 3.8 4.0 2.4 
1? 520 6.2 230 5.3 110 3.8 4.0 2.3 
14 
15 % 6.5 230 5.3 110 3.8 4.0 

6.6 230 5.2 110 3.7 4.1 2.4 
16 470 6.6 240 5.1 110 3.b 4.0 2.5 
17 4lo 6.4 250 4.9 110 3.3 4.1 2.5 
IS 3*> 6.6 250 4.5 120 3.0 4.0 2.6 
19 310 f-5 270 4.2 120 2.5 3.4 2.7 
20 
21 
22 
23 

280 
270 
280 
300 

6.4 
5-9 
5.4 
4.9 

130 1.9 2.6 

2.1 
2.6 
2.3 

2.7 
2.7 
2.7 
2.6 

Ini 120.oV 
Saapi Maaval operation. 

Table 6 

Adak, Alaska (51.9*8, 176.6®W) August 1947 

Tilt h'12 f*P3 h'Tl f°n h'l r>* fla P2-M3000 

cxT 320 5.6 2.3 2.5 
01 315 4.9 2.5 
02 340 4.3 2.5 
03 36o 4.0 2.3 
04 350 3-5 2.4 
05 330 4.8 320 3.1 110 (2.0) 2.6 
06 380 6.3 260 (3.8) 110 2.5 2.6 
07 4oo 7.2 230 (4.J) 100 3.0 3.4 2.6 
08 4lo 7.7 230 5.0 100 3.5 4.2 2.6 
09 420 7.8 220 5-3 100 (3.6) 5.0 2,6 
10 430 7.8 230 5.6 100 3.9 4.3 2.6 
11 4lo 7.6 220 5-7 100 (4.0) 2.6 
12 425 8.0 215 5.8 110 (3.9) 2.6 
13 4oo 7.8 220 5.8 100 (3.8) 2.6 
14 400 7.5 220 5.6 100 3.7 3.7 2.7 
15 365 7.3 220 5.2 100 (3.5) 3.7 2.7 
16 130 A-}*. 230 (5.3) 100 3.4 3.5 2.8 
17 Mj* (5.0) 100 (3.0) 3.3 2.8 
18 270 7.4 250 110 2.5 3.4 2.9 
19 270 6.6 110 3.4 2.9 
20 270 6.4 2.4 2.7 
21 270 6.3 2.4 zX 
22 300 5.9 2.6 
23 300 5.8 2.6 

Haai 180.0*8. 
Sweep! 1.2 Me to 15*5 Me In 12 minutes. Manual operation. 

Table 7 

Paring# la Pralrl#, Oasada (49.9®*. 9«.3®V) August 1947 

Tire I 90.0®*. 
Sv#epl 1.0 Me to l6.0 Me In 2 minutes 30 seconds. 

table 8 

St. John's. Newfoundland (47.6*8, 52.7*8) August 1947 

Tima h'va t°F2 h*n Ml h'8 f*e P2-M3000 

00 270 5.0 2.4 2.7 
01 270 4.9 2.0 2.6 
02 270 4.2 2.2 2.6 
03 280 4.4 2.4 2.6 
04 260 4.2 1.9 2.6 
05 240 4.9 100 1.9 2.2 3.1 
06 230 5.6 225 4.0 90 2.4 3.0 3-2 
07 265 6.2 220 4.5 90 2.3 3.7 3.3 
08 295 6.4 210 4.6 100 3.3 4.0 3.2 
09 320 6.6 200 5.0 100 3.4 3.6 3.0 
10 320 6.7 200 5.4 90 3.8 4.4 3.0 
11 415 7.0 200 5.4 99 3.9 4.2 2.8 
12 410 6.8 200 5.7 90 3.9 3.9 2.8 
13 410 6.9 210 5.8 90 3.9 4.0 2.8 
14 410 7.2 210 5.6 90 3.8 4.0 2.8 
15 400 7.1 210 5.4 90 3.6 3.7 2.8 
16 330 7.4 210 5.? 90 3.4 3.6 2.9 
17 315 7.4 210 4.S 00 3.2 3.6 3.0 
18 
1>J as 7.6 

7.6 
220 4.1 

3.2 
90 

100 
2.8 
2.1 

3.2 
2.7 

^.0 
3.0 

20 240 8.0 2.2 2.9 
21 240 7.2 1.6 2.8 
22 250 6.3 1.6 2.8 
23 260 5.3 1.4 2.8 

*lme» 52.5®V. 
Sweep! 1.2 Me to 20.0 Me. Manual operation, 
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Table 9 

Ottawa, Canada (45.5°fl, 75.S°W) A-uguat 1947 

Tias h‘?2 f°FO h<n t<>n h'E tot fBs F2-M3000 

00 350 5.3 2.5 
01 360 4.6 2.6 
02 350 4.4 2.6 
03 360 4.4 2.6 
04 350 4.0 2.6 
09 310 4.8 2.7 
06 290 6*0 240 4.1 2.7 
07 300 6.4 250 4.5 120 2.8 2.7 
08 300 6.7 ?35 5.0 110 3.3 2.7 
09 350 6.8 ?30 5.2 110 3.5 2.7 
10 405 7.0 p 20 5-4 no 3.5 2.4 
11 4oo 6.3 220 5.6 110 3.8 2.5 
12 335 7.1 230 - 5.7 no 3.6 2.5 
13 370 7.2 230 5.6 110 3.7 2.5 
14 380 6.9 240 5.6 110 3.7 2.5 
15 >100 6.9 240 5.0 110 3.5 2.4 
16 370 7.4 245 5.2 120 3.2 2.5 
17 i4o 6.9 250 4.5 120 2.9 2.5 
18 3io 7.0 260 3.9 130 ^•5 2.6 
19 300 7.2 2.6 
20 no 6.8 2.6 
21 310 6.3 2.6 
22 325 6.6 2.6 
23 330 6.0 2.6 

Table 10 

Bo s tor 1, Massachusetts (42.4°!?, 71.2°W) August 1947 

Time. h‘F2 f°F2 h'Fl ton 4'* f°«fS* F2-M3000 

00 320 5-6 2.5 
01 330 5.5 1. 2 2.5 
02 3'0 5.1 6 2.4 
03 330 4.6 1. 3 2.5 
04 310 4.3 2.5 
05 320 4.3 120 2.2 2.6 
06 350 5.6 125 2.8 2.8 
07 365 6.4 230 4.3 122 3.2 2.7 
08 350 6.3 2.7 
09 350 (7.4) (2.7) 
10 350 (7.8) (2.8) 
11 375 (8.1) (2.7) 
12 400 (9.0) (2.7) 

3 370 
260 
260 

15 
16 

370 
330 (8.2) 

5.2 
5.1 Si 

17 350 7.9 280 4.9 2.6 
18 300 7.4 125 2.4 2.6 
19 300 7.0 2.6 
20 300 6.9 2.6 
21 300 6.3 2.6 
22 310 6.6 2.5 
23 310 6.1 2.5 

Tiwi 75.0°W. Tine: 75.0°W. 
Sveen: 1.7 Me to 18.0 Me. Manual operation. Sweep: 0.8 Me to l4.0 Me in 1 ainute. 

Table 11 

San Francisco, California (37.4°l. 122.2°w) August I9U7 

Tin* 4*12 f°TS h'Fl ton h'* tot fit F2-M3000 

00 340 5.5 2.3 2.3 
01 320 5-3 2.1 2.3 
02 320 5.3 2.0 2.4 

°? 320 5.2 2.4 
04 330 5.1 2.3 2.4 
05 330 4.8 2.4 
06 280 6.1 300 3.4 120 2.2 2.0 2.6 
07 320 7.2 260 4.2 120 2.8 2.5 
08 360 8.1 240 5.1 no 3.3 2.5 
09 410 8.3 230 5.4 110 3.6 3.9 2.3 
10 390 9.0 220 5.6 110 3.8 2.2 
11 420 9.6 220 5.8 110 3.7 2^ 
12 420 9.7 220 5.8 110 3.9 2.4 
13 410 9.3 230 5.7 no 3.8 2.4 
14 440 8.8 230 5.6 no 3.8 2.4 
15 420 8.4 • 240 5.6 no 3.7 2.4 
16 410 8.3 2>(0 5.4 no 3.4 2.5 
17 340 8.3 250 5.1 no 3.2 2.6 
18 260 7.9 120 2.5 2.6 
19 260 7.3 2.5 2.7 
20 260 7.0 2.6 2.6 
21 260 6.5 2.5 
22 295 5.9 2.3 2.4 
23 320 5.5 2*4 2.4 

Table 12, 

White Sands, lew Mexico (32.6°h 106.5%) Angust 1947 

Tin* h'T2 ton h'n i°n ta'I fo* fls F3-M3000 

00 310 6.0 2.6 2.4 
01 315 5.8 2.5' 2.5 
02 300 5.7 2.6 2.6 

°? 
300 5.6 2.5 2.5 

04 310 5.4 3.1 2.5 
05 320 5.3 3.4 2.5 
06 290 6.2 290 3.8 2.7 
07 300 7.6 250 4.6 no 3.2 4.4 2.8 
08 340 8.2 230 • 4.8 110 3.5 4.4 2.6 
09 350 9.2 220 5.4 110 3.7 4.6 2.6 
10 4lo 9.5 220 5.7 ' 110 3.9 4.8 2.6 
11 390 9.8 220 5.7 115 4.2 4.7 2.6 
12 380 10.0 220 5.8 120 4.0 4.8 2.6 
13 390 10.0 230 5.7 110 4.0 4.7 2.7 
14 360 9.5 220 5.6 110 4.0 4.2 2.7 
15 365 9.8 230 5.5 110 3.8 4.4 2.7 
16 350 9.2 230 5.5 110 3.6 4.5 2.6 
17 335 9.0 250 5.2 120 3.3 4.4 2.8 
18 280 8.1 270 120 2.7 3.7 2.8 
19 275 7.6 3.2 2.8 
20 269 6.8 3.0 2.7 
21 280 6.6 2.9 2*6 
22 300 6.2 2.9 2.5 
23 310 6.0 3.0 2.5 

Tin©: 120.0 W. 
Sweep: 1.5 Me to 18.5 Me in 4 minutes 30 seconds 

Tim©: 105.0°V. 
Sweep: 0.79 Me to l4.0 Me in 2 minute©, 
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Vuahmg, China (30.6*1, ll4,U°*) August 1947 

Table U 

Baton Hou^e, Louisiana (30.5°M, 91.2°V) August 1947 

Hu h'J2 t»rs h'Pl . nn h'l r> * ffls P2-M3000 

00 270 9.0 3.3 2*g 
01 270 8.5 3.4 2.8 
02 265 8.2 2.6 2.8 
03 260 7.6 2.2 2.8 
04 260 7.2 1.9 2.8 
05 260 6.5 2.4 2.8 
06 250 7.7 100 1.8 3.0 
07 230 8.8 100 2.7 3.1 
08 240 9.2 220 6.0 100 3.? 3.0 
09 292 9.2 220 6.6 100 3.8 4.9 2.9 
10 315 9.6 220 6.8 100 4.0 2.8 
11 320 10.2 225 6.4 100 4.2 4.5 2.9 
12 362 11.3 220 6.3 100 4.3 2.8 
13 352 11.7 220 6.4 100 4.2 2.3 
14 345 11.8 232 6.2 100 4.2 2.8 
15 330 11.6 232 6.0 100 4.0 4.8 2.9 
16 322 11.3 230 6.0 100 3.6 5.0 2.8 
17 295 11.6 232 5.8 100 3.3 4.7 3.0 
18 255 12.0 250 5.5 100 2.6 4.7 3.0 
19 250 12.0 100 1.9 4.1 3.0 
20 250 10.3 3.3 2.8 
a 2t>5 S’? 3.3 2.8 
22 275 9.4 2.7 ^ 2.8 
23 280 9.0 3.0 2.8 

Hast 120.0s!. 
Swept 1.2 Me to 19.2 Me. Manuel operation. 

Tina h* 22 fc*3 h'Pl 

00 300 6.3 
01 340 6.2 
02 315 6.0 

320 5.7 
04 320 5-6 
05 305 5.6 
06 295 6.8 (290) 
07 30c 7.5 260 
08 310 9.0 250 
09 375 9.4 245 
10 390 9.7 24o 
11 US© 10.3 250 
12 410 10.5 250 
I? 4oo 11.0 250 
14 44o 10.3 250 
15 425 9.9 255 
16 380 9.0 250 
17 355 8.0 250 
18 340 8.0 
19 280 7.3 
20 300 7.3 
a 305 S.g 
22 315 6.5 
23 325 6.5 

jCffi-kll£2S m n-HSOQo' 

130 2.2 

2.1 2.6 
2.7 
2.6 
2.6 
2.6 
2.7 
3.0 

4.2 120 3.0 3.5 2.8 
5.2 120 3-4 2.3 
5.4 120 3.3 2.7 
5.S 120 3.8 2.7 
6.0 120 3.3 2.6 
5.7 120 3.3 2.6 
5.9 120 3.9 2.5 
5.7 120 3.9 2.6’ 
5.6 120 3.8 2.6 
5*1 120 3.6 2.7 
4.5 120 3.0 4.2 2.3 

130 2.4 4.0 
3.3 

2.3 

2.8 
2.7 
2.7 
2.7 
2*7 
2.6 

Tine! 90.0s!. 
Sweeps 2.0 Me to 15.0 Mo la 5 alnutes, aatoaatlc operation. 

Table 15 

Maul. Snail (20.8°B, 156.5°W> August 1947 

flat h'R t°T2 h'n f°n h‘* r>« fla J&-KJ000 

00 260 10.2 2.1 2.6 
01 260 8.6 2.8 
02 250 7.8 2.7 
03 260 6.7 2.7 
04 290 6.5 2.8 
05 260 5.6 2.6 
06 280 6.1 100 1.5 2.7 2.7 
07 240 7.9 100 2.7 3.9 3.1 
08 220 9.0 230 6.0 100 3.3 3.9 3.0 
09 345 9.8 220 5.7 100 3.7 4.8 2.6 
10 350 11.2 210 6.4 100 4.0 4.6 2.4 
11 370 11.3 ao 6.4 100 4.4 4.3 2.5 
12 330 12.3 210 6.3 100 4.3 2.5 
13 3*5 13.0 220 6.4 100 4.3 2.5 
14 375 13.2 220 6.3 100 4.2 2.6 
15 340 13.4 215 6*1 100 4*2 3.4 2.7 
16 320 13.2 220 6.1 100 3.9 4.3 2.7 
17 250 12.7 210 5.3 100 3.4 4.9 2.8 
18 *?4© 12.1 100 2*S 4.5 2.8 
19 250 11.6 3.9 2.7 
20 260 11.8 4.0 2.6 
21 260 10.6 3.3 2.6 
22 260 10.4 2.8 2.7 
?3 265 10.3 2.6 2.7 

Tiae* 150.0 W. 
Sweep! 1.2 Me to 18.0 Me In 15 Minutes, annual operation; starting 

August 15. 2.2 Me to 16.0 Me la 1 slants 30 seconds, 
automatic operation. 

Table 16 

San Joan, Puerto Rico (18.4*5, 66.1*!) August 1947 

00 9.0 2.6 
01 8.6 2.7 
02 7.9 2.7 
03 7.6 2.6 
oU 7.3 2.7 
05 6.5 2.7 
06 6.9 

(2.9) 
2.7 

07 300 8.1 2.7 
08 300 8.6 3.1 2.7 
09 340 9.4 3.5 2.6 
10 360 10.2 3.7 2.6 
11 395 10.8 3.9 2.5 
12 4oo 11.2 4.0 2.5 
13 4lo 11.2 4.2 2*4 
14 410 11.0 4.0 2.5 
15 4oo 11.0 3.3 2.5 
16 390 10.8 5.4 3.5 2.4 
17 370 10.2 3.1 2.5 
18 350 5.9 2.5 
19 340 9.2 2.6 
20 8.6 2.6 
21 8.5 2.5 
22 «•? 2.5 
23 3.4 2.6 

Tim I 6o.O°W. 
Streep! 2*8 He to 13.0 Me In 8 alnutes, supplemented occasionally by 

aanual operation* 
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Table 17 

Trinidad Brit. West Indies (l0.6°Jt, 6l.2°V) August i§47 

Timet 60.0®*. 
8weep! 1.2 Me to 15.5 Me. Manual operation. 

Table 19 

Clyde Baffin I. (70.5°H. 68.6°V) July 1947 

Time h'T2 f«*2 h'Pl f®Fl h'S fo* fll P3-M3000 

00 300 5.7 
01 295 5.4 
02 300 5.7 
03 310 5.4 
OH 350 5.4 
05 4oo 5.4 
06 500 5.6 
07 480 5.6 
08 (520) 5.8 
09 (550) (5.5) 
10 (535) 5-7 
11 (550) (5.6) 
12 (500) 5.8 
13 570 5.7 
l4 540 5.7 
15 530 5.8 
16 
17 

500 
4go 

5-8 
5.8 

18 440 5.8 
19 400 5.6 
20 345 5.9 
21 330 5.6 
22 300 5.8 

-3 ... 3S2 5*6- 

Tlnei 75.0°». 
Sweeps 2.2 Me to 16.0 Me In 1 minute; 1.9 Me to 13.0 Me, 

manual operation. 

Table 18 

Palmyra I. (5-S0lIf 162.1°W) August I9U7 

Timet 157.5°V. 
Sweep! 1.0 Me to 13.0 Me In 1 minute 36 seconds; 11 Me to 18.5 Me, 

manual operation. 

Table 20 

Churchill, Canada (58.8°JJ, 9U.2°V) July I9U.7 

Time h'F2 f<>P3 h'Tl f°n h'S fo* P3-M3000 
00 310 5.8 5.6 2.8 
01 290 5.6 4.8 
02 310 5.4 3.6 2.7 
03 300 5.8 3.6 2.6 
04 325 5.4 3.5 2.6 3.1 2.6 
05 340 5.6 240 4.0 130 2.8 3.3 2.7 
06 435 5.6 240 4.6 120 3.1 2.7 2.6 
07 475 6.0 235 4.8 110 3.4 2.5 
08 450 6.6 240 5.1 105 3.6 3.4 2.5 
09 470 6.6 240 5.2 110 3.7 3.2 2.5 
10 505 6.4 230 5.3 105 3.6 3.5 2I4 
11 500 6.6 230 5.3 120 3.5 2.4 
12 490 6.g 225 5.4 3.6 2.4 
13 480 7.0 230 5.4 3.7 2.4 
14 485 7.0 230 5.4 3.6 2.4 
15 450 7.5 230 5.3 110 3.6 3.4 2.4 
16 44o 7.0 240 5.1 110 3.5 2.5 
17 430 7.0 2>K> 5.0 11$ 3.4 2.5 
18 430 6.4 250 4.6 120 3.2 2.5 
19 390 6.1 265 4.2 120 3.2 2.6 
20 340 6.3 2.8 1?° 2.8 3.3 2.6 
21 300 5.9 i4o 2.8 3.8 2.5 
22 290 6.2 7.6 2.6 
23 325 5.6 9.2 

Time: 90.0°». 
Sweep; 2.2 Me to l6.0 Me In 1 minute; 2.0 Me to 13 5 Me. 

manual operation. 



Table 21 

St. Joba'e, Sewfomdland (47.6°K, 52.7°*) Jnly 1947 

Tim h'12 f°I2 h*n r°n h'* fie V2-M3000 

00 % 
6.6 2.S 2.7 

01 6.2 2.2 ZA 
02 2fi0 

£5. 
U9 2.7 

®3 2(0 2-0 2.7 
on £ 

4.S 1.8 2Jt 
05 5.6 230 3-5 90 2.2 2.S 3-1 
06 2(0 6.1 215 4.3 90 2.6 3-5 3.1 
07 Pi 6.5 210 4.7 90 3.0 4.0 3.1 
M 6.4 210 5.0 90 3.4 4.6 2.9 
09 - 8 6.0 200 5.2 90 3.6 4.6 ZA 
10 6.6 200 5.4 100 3.8 4.4 2.8 
11 400 6.6 200 5.5 100 3.9 4.4 2.8 
12 430 6.6 200 5.6 100 3.S 4.4 2.8 
13 425 6.7 200 5.6 95 3.9 4.3 2 A 
14 420 6.0 200 5.6 90 3.8 4.2 2.7 
15 410 7.1 200 5.4 90 3.8 3.S 2.8 
16 390 7.1 200 5.2 90 3.6 4.2 2.8 
17 390 7.0 210 8 100 3.4 3.S 2.8 
U 320 7.6 220 100 3.0 4.6 2.9 
19 200 7.7 230 3.9 100 2.4 4.2 3-0 
20 250 0.1 3.7 3.0 
21 250 0.1 2.2 2.9 
22 PS 7.6 ZA 
23 7.3 1.7 ZA 

tbat 52.5 ». 
Sweep! 1.2 Me to 20.0 Me. Mieinel operation. 

*H».a 
Xakanra. Japan (40.6*8, 139.9*4 Jnly 1947 

Tine 1 135.0°I. 
Sweep! 1.0 Me to 17.0 Me. Manual operation. 

17 

Table 22 

WakJca aal. Japan (U5.4°H, l4l.7°l) Jnly 1947 

Tine h'K f°!3 h'n t°n b'X fit P2-H3000 

00 300 8.0 3.8 2.6 
01 295 7.9 3.6 2.6 
02 290 7.6 3.4 2.6 

3 
300 
300 

7.4 
7.2 

3-3 
J.6 a 

°5 300 8.4 X 4.0 2.6 
06 370 8.4 100 3.0 4.3 2.5 
07 (300) 8.2 100 3.0 5.7 (2.6) 
08 (360) 7.6 100 3.3 6.1 
09 
10 !ig W 

5.8 
7.2 (2.3 ) 

11 (455) (7.5) (8.0) 
12 (4oo) (7.4) 5.8 
13 (390) (7.6 5.4 (2.6) 
14 (4oo) (7.6) 6.6 
15 6.2 
16 (375) (7.3) 7.2 (2.6) 
17 (330) 7.5 5.7 (2.8) 
18 (3t») (7.7) 5.6 (2.6) 
19 (300) 8.2 I 7.5 (2.9) 
20 (270) (8.3) 6.4 (2.8) 
21 (290) 8.2 6.8 (2.7) 
22 280 8.2 4.1 
23 300 8.1 4.4 2.5 

Tieei 135^*1. 
Sweep! 2.0 Me to 17.0 Me. Manual operation. 

Peiping, China (39-9*». Il6.4®tf Jnly 1947 

Tine! 120.0°B. 
Sveep: 2.3 Me to 12.3 Me In 15 minutes. Manual operation. 
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Table 25 Table 26 

Shibata, Japan (37.9°®. 139.3°*) July 1947 layte. Philippine Is. (ll.O°S, 125.0°*) July 1947 

Tine h*T2 *0*3 h*n *°n h'l f«* fls rs-xsooo 

00 335 8.6 9.8 2.6 
01 320 8.4 4.9 2.6 
02 310 8.3 4.6 2.7 
03 320 8.0 4.5 2.6 
04 325 7.5 3.6 2.5 
05 320 7.8 265 120 2.0 3.1 2.6 
06 290 8.8 255 120 2.8 4.7 2.7 
07 320 8.8 255 120 3.3 5.8 2.7 
08 350 8.7 260 120 3.6 7.2 2.7 
09 370 9-0 240 120 3.8 7.7 2.7 
10 435 8.5 220 5.8 120 3.9 8.3 (2.5) 
11 4lo 9.1 240 5.8 120 3.9 8.6 2.6 
12 400 9.4 248 5.8 120 3.8 7.2 2.6 
13 4l0 9.4 240 6.1 120 3.9 7.2 2.6 
14 385 9.1 240 5.8 120 3-9 7.2 2.7 
15 385 9.3 250 5-5 120 3.8 5.8 2.6 
16 355 8.9 250 5.2 120 3.5 5.7 2.7 
17 34o 8.8 255 5.2 120 3.2 5.9 2.7 
18 305 8.9 270 120 2.7 5.0 2.8 
19 300 8.6 *».9 2.7 
20 310 8.6 5.« 2.6 
21 
22 $ 

8.8 
9.1 

6.4 
5.8 

2.6 
2.5 

23 330 9.0 6.5 2.6 

Tlae) 135.0°*. 
Sweep) 1.0 *e to 17.0 He in 15 alautas. ^arorl operation. 

Slat -kiI2-£°ls-kin-eil-kil*°» flu 
00 
01 
02 

s 
05 
06 
07 
OS 
09 
10 
11 
12 

\l 
15 
16 
17 
IS 
19 
20 
21 
22 
23 

9.3 
8.7 
8.6 
7.9 

1:2 
s.4 
9.9 

10.7 
11.0 
11.2 

11.5 
11.2 
11.3 
11.4 
11.5 
11.4 
10.9 
10.3 
9.6 
8.6 
8.7 
8.5 
9.2 

15 
4.4 

3.9 
3.5 
2.8 

2.6 

3.3 
5.0 
7.8 
8.0 

7.5 
<7.6 

8.8 
8.0 

7.1 
<6.0 

6.2 
4.6 
3.4 
2.9 

2.6 
2.6 

2.6 
2.8 

2.9 
3.0 
3.0 
2.9 
2.9 
2*7 
2.4 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.3 
2.5 

Tine) 120.0°*. 
Swoop) 1.6 Ho to 16.0 Ho. Manual operation. 

Table 27 Table 28 

Jchans esbnrg. of S. Africa (26.2° S. 28 0
 0
 

w
 

July 1947 Chrial tohnreh. lew Zealand (43.5°8. 172.7°*) July 1947 

Tine h'*2 *o*2 h'fl *0*1 4'S *01 **e *2-H3000 Tine h'T2 *®*S h'»l tH h'l *o* m *2-43000 

00 (300) 2.9 2.2 2.9 00 290 4.8 2.6 

01 (300) 2.8 2.9 01 290 4.8 2.7 

02 
03 

290 
270 

2.9 
2.8 

3.0 
3.1 

02 
03 

300 
295 

4.8 
4.7 

3.6 
3.4 

2*7 
2.8 

04 260 2.6 3.0 04 280 4.5 3»3 2*8 

05 (300) 2.5 2.9 06 260 4.0 3*0 2.9 

06 275 2.8 3.1 06 270 ?•! 
2.7 2.9 

07 230 6.0 2.0 3.2 07 260 4.6 2-7 3*0 

08 220 9-1 110 2.7 3.4 08 230 8.2 2*1 2*7 3»3 

09 230 10.3 210 100 3.3 3.3 09 230 10.0 2*6 3*0 
uu 

3.2 

10 240 11.0 210 100 3.6 3.2 10 230 11.2 3*0 

11 250 11.1 200 4.8 100 3.8 3.1 11 230 12.1 3.2 .V 3«0 

12 270 11.1 205 100 (3.9) 3.0 12 250 12.7 230 3*3 4.4 3*0 

13 280 11.0 200 6.0 100 3.8 4.0 2.9 13 250 12.7 3*3 4.4 3*0 
14 290 11.0 200 6.1 100 3.7 4.2 2.9 l4 240 11.4 3.1 2.9 
15 270 10.8 220 5.2 100 3.5 3.9 2.9 15 240 11.4 2.8 3*o 
16 240 10.8 230 100 3.0 3.4 2.9 16 240 10.5 2.3 2.6 3»0 
17 230 10.2 110 2.4 3.2 3.1 17 230 10.0 1.4 2.6 3*0 
18 210 9.0 3.0 3.1 18 230 8.0 2.6 2.9 
19 210 6.7 2.6 3.2 19 250 7.0 2.6 2.9 
20 230 

Z* 2.3 3.3 20 250 6.3 2.6 2*8 
21 230 4.2 2.1 (3.3) 21 260 5.6 2.6 2.8 
22 250 3.4 3.2 22 270 5.1 2.6 2.7 
23 270 3.0 2.2 3.0 23 290 5.0 3.4 2.7 

Tlael 30.0°*. 
Sweep) 2.0 Me to 15.0 Ho In 8 seconds. 

flae) 172.5°*. 
Sweep) 1.0 He to 13.0 Ho. 
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Table gq 

St. John'., Newfoundland (47.6°!, 52.7°*) June I9U7 

Tint b'T2 t°f2 h*n fen h'l f°I nu F2-M3000 

00 260 6.5T 2.4 2.7 
01 275 5.2T 2.6 2.6 
02 280 4.2T 2.7 2.6 
°? 290 3*S® 2.2 2.5 
o4 290 4.2? 2.4 2.6 
05 270 5.0 230 4.1 100 2.2 2.6 2.9 
06 300 5*4 220 4.3 90 2.8 3.4 3.0 
or 360 5.6 210 4.6 90 3*2 3.6 2.9 
os 410 6.0 210 5.1 100 3*5 4.7 2.7 
09 4oo 6.3 210 5.3 100 3*7 4.5 2.9 
10 420 6.7 210 5.6 100 3.8 4.7 2.7 
11 4lo 6*6 210 5.6 100 3.8 4.6 2.7 
12 415 6.7 205 5.6 100 Co 4.4 2.8 
13 450 6.6 200 5.6 4.4 2.6 
14 420 6.S 200 5.6 90 3*8 4.0 2.7 
15 420 7.0 210 5*4 100 3.7 4.0 2.7 
16 400 7.0 210 5*4 100 3*6 3.8 2.7 
17 345 7-3 210 5*2 100 3.4 3.8 2.8 
IS 315 7.4 220 4.7 100 3.0 4.3 2.9 
19 2S0 7*6 240 4.0 100 2.4 3.6 2*9 
20 260 7.6 3.0 2.9 
21 250 7.8 2.2 2*8 
22 250 7*5 2.2 2.7 
23 250 7.2 2.7 

Tlael 52.5°*. 
S»eep» 1.5 He to 20.0 He anual operation. 

Table 30 

WaHtbi nai, Japan , l4l.7°E) June 1947 

nut h'T2 f°T2 b'n f°n h'l f°* (!■ T2-M3000 

00 300 8.0 2.5 
01 300 7.8 2.5 2.5 
02 300 7.7 2.9 2.5 
03 300 7.6 2.6 2.5 
04 300 7.7 2j4 
05 345 8.0 250 E 3.4 2.5 
06 345 8.2 250 100 3.0 4.6 2.5 
07 365 8.1 250 100 3.4 5.8 2.5 
06 420 7.8 280 110 3.6 6.4 2.4 
09 46o 7.7 5.6 120 3.7 5.8 2.4 
10 450 7.8 6.1 2.4 
11 420 7.6 5.7 5.8 2.5 
12 420 7.8 (5.6) 6.3 2.5 
13 4lo 7.6 (220) 5.5 5.4 2.6 
14 44o 7.6 240 5.6 5.2 2.5 
15 410 7.7 250 5.5 6.3 2.6 
16 390 8.2 5.2 6.0 2.5 
17 360 7.9 6.2 2.7 
IS 320 7.8 225 2.7 5.4 2.6 
19 300 8.0 5.2 2.7 
20 300 8.0 4.7 2.5 
21 300 8.1 3.9 2.5 
22 300 8.4 3.6 2.6 
23 300 8.2 3.2 2.5 

Tlael 135.0°E. 
Sweep: 2.0 He to 17.0 He. Manual operation* 

Table 31 

Tntatura, Japan (1(0.6°®, 139.9°®) June 1947 

Table 32 

Shlbata, Japan (37.9°®* 139*3°®) June 1947 

71m h'TZ b'n f°n h'i nt T2-HSOOO Time h'T2 tytz h'n f«ri h*I f°® fie F2-M3000 

00 320 7.3 2.6 2.5 00 320 8.2 3.8 2.6 
01 310 7.3 2.8 2.5 01 315 8.2 2.9 2.6 
02 310 7.0 2.2 2.8 02 305 8.0 3.2 2.6 
03 310 6.9 2.6 2.6 °? 305 7.4 3.2 2.6 
04 315 6.8 2.6 2.5 04 320 7.4 2.9 2.5 
05 300 7.2 120 2.0 2.2 2.6 05 300 7*° 270 110 2.1 2.5 2.6 
06 300 7.9 100 2.6 (2.6) 06 305 8.6 250 120 2.8 3.6 2.7 
07 07 310 9.0 230 115 3.2 5.6 2.7 
08 08 4oo 8.7 235 5-6 110 3-6 7.0 2.6 
09 09 4oo 8.8 110 3.8 7.4 (2.5) 
10 10 4io 0.5 230 110 4.0 7.8 (2.6) 
11 11 (4oo) 9.5 220 5.9 120 3.9 8.5 2.5 
12 12 400 8.8 6.0 110 Co 8.0 (2.6) 
13 13 405 0.2 220 6.1 110 6.0 2.6 
14 14 415 8.5 250 6.0 120 3.8 5.8 2.6 
15 15 . 410 8.7 230 5.6 115 3.7 5.4 2.6 
16 16 355 0.0 240 5.1 110 3.6 5.0 2.7 
17 17 345 8.9 250 110 3.2 4.9 2.8 
18 18 320 8.2 250 115 2.6 6.2 2.8 
19 310 7.2 19 320 7.9 5.4 2.7 
20 320 7.3 5.2 ? £ 20 325 7.9 5.8 2.6 
21 350 7.3 b.p 21 350 8.6 6.4 2.5 
22 330 7.2 8.0 22 365 8.6 6.8 2.5 
23 330 7.2 3.6 2.5 

23 330 8.6 5.6 2.6 

Time! 135.0°®. Tine: 135*0°®. 
Sweep1 1.0 Me to 17.0 Me. Manual operation. Sweep! 1.0 Me to 17.0 Me In 15 minutes. Manual operation. 
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Table 3? 

Lanchow, China (36.1®*, 103.S°B) Jane 1947 

Tint h*T2 t°n h'n fOPl h'l foi fli P2-M3000 

00 360 9.2 4.5 2«3 01 360 9.2 4.0 2.4 
02 340 8.8 4.4 2.4 
03 340 8.0 3.6 2.3 
04 360 8.0 3.3 2.3 
05 340 8.0 3.3 2.3 
06 300 9.2 4.0 2A 
07 300 9.8 l4o 3.3 4.8 2.4 
OS 325 10.0 280 130 5.0 2.5 
09 369 11.0 260 6.4 130 6.0 2.4 
10 395 11.0 270 6.4 120 5.6 2.3 11 430 11.0 275 6.2 130 5.5 2.3 12 430 11.0 270 6.4 120 3.8 2.3 
13 420 12.0 280 6.3 130 2.3 
14 4ho 12.0 260 b.4 140 5.2 2.3 
15 420 11.0 270 b.2 130 5.6 2.4 
16 480 10.5 260 5.8 120 4.7 2.4 
17 380 11.0 260 5.6 120 5.0 2.4 
18 360 11.0 280 120 5.S PrU 
19 340 11.0 120 5.0 P k 
20 320 9.6 4.g 2.15 
21 320 9.o 3 .g p,U 
22 360 9.o 4.5 P.7 
23 360 9.2 4.b 2.3 

Table U 

Leyte , Philippine Ie. (ll.0*n, 125.0*1!) June 1947 

Tin* h'P2 f°F2 h'Fl fOPl h'B W tli P3-M3000 

00 9.9 2 J£> 
01 9.7 2.8 
02 9.2 2.9 
°? 

7.8 2.9 
o4 7.2 3.0 
°5 6.4 2.8 
06 9.1 2.5 3.2 2.8 
07 10.5 3.4 <4.5 2.7 
08 11.2 <5.0 2.4 
09 11.6 <5.2 2.3 
10 11.9 <5.5 2*2 
11 xi.9 <5.8 2.2 
12 11.5 <5.8 2.0 
1? 11.5 6.5 6.2 2.1 
14 11.5 <5.8 2.1 
15 11.3 5.1 2.1 
16 11.0 3.6 <4.9 2.1 
17 10.9 2.7 4.1 2.1 
18 10.4 3.6 2.2 
19 9.9 2.9 2.1 
20 9.5 2.1 
21 9.2 2.2 
22 9.8 3.0 2.4 
23 10.2 3.0 2.5 

Tlaei 105.0*1. 

>«Mpl 2.4 He te 16.0 Me In 15 alnuteo. Manual operation. 
Tlaei 120.0*1. 
Snasp: 1.5 Me to 16.0 Me. Manual operation. 

Boancayo, Pern (l2.0°S, 75.J®*) June 1947 

Tina h'I2 f®T2 h'fl pm M*i f°S fla P2-M3000 

00 240 8.3 2.7 
01 240 8.1 2.8 
02 250 7.6 2.9 
03 250 7.2 2.9 
04 260 6.3 2.9 
05 250 6.3 3.0 
06 300 6.4 1.6 2.9 2.8 
07 270 8.6 2.6 5.5 2.7 
08 240 10.5 3.3 10.3 2.6 
09 230 11.0 230 3.8 10.7 2.4 
10 240 11.1 220 3.9 11.0 2.3 
11 235 11.2 220 5.3 4.0 11.5 2.2 
12 2^40 11.2 210 5.3 4.0 11.4 2.1 
13 270 11.1 210 5.3 4.0 11.4 2.1 
14 230 10.8 220 5.3 3.9 10.8 . 2.1 
15 230 10.7 3.6 10.9 2.1 
16 260 10.4 3.2 10.6 2.1 
17 280 10.2 2.4 8.2 2.1 
18 340 9-6 1.3 2.1 
19 375 8.J 2.1 
20 325 8.6 2.2 
21 280 8.4 2.4 
22 250 8.6 2.6 
23 240 8.5 2.7 

Tina! 75.0®*. 
Sweepl 16.0 Me to 0.5 Me In 15 alnuteo. 

Table 36 

Toensville, Australia (19.4°T, U6.5°E) June 1947 

Pinal 150.0*1. 
Sweep! 1.0 Me to 13.0 Me In 1 alnnte 55 aeeande. 
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Table 37 

SHabaee, Vaa trail* (27.5*S. 153.0°j) Jane 19U7 

Tim# I 150.0°!. 

S*Mp> 2.2 Mo to 12.5 Me la 2 minutee 30 oeocBdo. 

32 

Motort, IoobobU (42.*°S, l47.4°l) *m» 1^7 

Tl*ol 150.0°!. 
Svoepl 1.0 Me to 13.0 Mo 1b 1 mlaute 55 aoeoeda. 

Caaberra, Auetralla (35.3°S, U9.0°E) June 1947 

Timel 190.0°!. 

®**opi 1.0 Mo to l£.0 Me 1b 1 minute 55 aecoada. 

Table UP 

Ba^nonx, franco (48.2°!, 2.3°l) May 1947 

Timel 0.0°. 
Smeepi 4.0 Me to 11.2 Me 1b 12 alBBtea. 
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Table /I 

Hoaneayo. Perm (l2.0°s, 75.3°M) •**7 19**7 

TXm . A‘W. m.. .4'n.„ t°n hU£ to 38 —an 72-H3000 

00 230 8.1 2.8 
01 240 7.8 2.9 
02 24o 7.3 2.9 
03 240 6.7 2.9 
04 240 6.4 3.0 
05 250 5.3 3.0 
06 290 6.6 1.7 2.9 2.3 
07 260 9.5 2.8 5.5 2.8 
08 240 11.7 3.5 9.8 2.7 
09 240 12.5 230 3.S 10.7 2.5 
10 230 12.7 230 5.4 4.3 11.9 2.3 
11 230 12.7 220 5.4 4.3 11.9 2.2 
12 230 12.2 220 5.4 4.3 11.9 2.1 
13 270 12.0 215 5.4 4.3 H.9 2.1 
14 260 11.9 220 5.4 4.0 10.9 2.1 
15 240 11.8 3.7 10.8 2.1 
16 260 11.3 3.2 10.7 2.0 
17 290 10.8 2.4 8.4 2.0 
18 360 10.1 1.3 2.1 2.0 
19 420 8.9 2.0 
20 360 8.4 2.2 
21 295 8.4 2.4 
22 250 8.4 2.6 
23 240 8.5 2.7 

Tine: 75.0°*. 
Sweep: 16.0 Me to 0.5 Me In 15 ninutes. 

Table U 

Huoncayo, Peru (12.C°S 75.3°*) April 1947 

41EL h'B f°s «• P2-M3000 
00 230 9.0 2.9 
01 230 8.2 3.0 
02 240 - 7.4 3.0 
03 250 7-1 3.0 
04 240 6.0 3.0 
05 240 5-7 3.1 
06 270 6.5 1.6 2.3 3.0 
07 250 10.4 2.8 3.3 3.0 
08 24o 12.4 3.5 7.2 2.8 
09 2b0 13.2 220 5.3 3.7 10.6 2.6 
10 255 14.3 220 5.4 10.6 2.4 
11 230 13.1 220 5.4 10.7 2.2 
12 240 12.6 220 5.4 10.7 2.2 
1? 270 12.8 220 5-4 10.6 2.2 
14 260 13.0 21C 5.2 4.2 10.6 2.2 
15 230 13.0 225 3.6 10.6 2.2 
16 260 12.4 3.3 10.5 2.2 
17 280 12.0 2.6 5.6 2.2 
18 320 11.2 1.4 2.3 2.1 
19 4in 10.2 2.1 
20 370 10.1 2.2 
21 
22 

29 0 
240 

10.0 
9.4 

2*5 
2*7 

23 240 9.3 2.8 

Tine: 75.cV 
Sweep: l6.0 He to 0.5 He In 15 nlnutee. 

ffatheroe, H. Australia (30.3°S, U5.9°E) April 1947 

Tina t'n m h»n f«H h1* flU 72-H3000 

00 270 6.2 2.9 2.6 
01 270 5.7 3.0 2.7 
02 268 5.7 3.0 2.7 
03 250 5.7 3.2 2.7 
04 250 5.1 3.1 2.6 
05 268 4.7 3.0 2.6 
06 265 5.2 1.0 3.0 2.7 
07 245 8.4 2.1 3.0 3.1 
08 245 11.2 245 3.9 2.8 3.2 3.1 
09 245 12.4 240 4.8 3.M 3.6 3.0 
10 260 13.3 235 4.9 3.6 3.8 3.0 
11 252 13.3 230 5.0 3.8 4.0 2.9 
12 250 13.2 230 5.0 3.9 4.1 2.7 
13 260 13.0 225 5.4 3.8 4.0 2.7 
l4 265 13.0 240 5.1 3.8 3.9 2.6 
15 250 12.9 240 4.6 3.5 3.4 2.6 
16 245 12.6 3.C 3.2 2.7 
17 242 12.2 2.2 3.2 2.7 
18 238 11.6 1.1 3-1 2.8 
19 235 9.9 3.1 2.8 
20 250 8.9 3.0 2.8 
21 245 8.4 2.9 2.8 
22 245 7.0 2.9 2.7 
23 260 6.2 2*9 2.6 

Visei 120.0*1. 
Sweep* l6.0 Me to 0*5 Me in 15 minutes* 

Table LL 

Buancayo, Peru (12.0°S, 75.3°V) Match 1947 

Tiasi 75.0°H. 
Sweep: 16.0 Me to 0.5 Me In 15 sinutea. 
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Ti.ble A5 

Tatheroo, . Australia (30.3°S, 115.9°E) March 1947 

fl» h'F2 f°F3 h*n t°n h'l f«l Om T2-K3000 

00 282 6.7 2.9 2.6 

01 280 6.5 2.9 2.6 

02 280 6.3 2.9 2.6 

03 270 6.0 2.9 2.6 
04 272 5-5 2.9 2.6 

05 285 5.3 3.0 2.6 
06 292 5.6 1.5 2.9 2.7 
07 260 8.2 2.3 3.0 3.1 
08 250 10.2 245 3.3 3.3 3.0 

09 255 10.7 235 4.5 3.4 3.9 2.9 
10 285 11.4 230 4.8 3.5 3.8 2.8 
11 290 11.9 235 5.3 3.5 3.9 2.8 
12 332 12.0 2J0 5-4 3-5 3.9 2.7 
13 328 11.8 245 5.4 3.7 STo 2.7 
14 350 11.7 240 5.6 3.7 4.0 2.6 
15 330 11.6 240 b.l 3.6 3.8 2.6 
16 300 11.3 j*5 5.7 3.3 3.5 2.7 
17 250 11.3 245 5.4 2.9 3.2 2.7 
18 25° 10.5 2.2 3.0 2.8 
19 240 10.2 2.8 2.8 
20 245 9.3 2.8 2.7 
21 250 8.3 2.8 2.7 
22 270 7.8 2.8 2.6 
23 275 7.3 2.9 2.6 

UmI 120.0°!. 

Sweep* 16.0 Me to 0.5 Me In 15 nlnntee. 

Haancsyo. Pern (12.0°S, 75.3°*) February 1947 

*i»e* 75.0°*. 
Smop: 16.0 Me to 0.5 Me In 15 nlnutea. 

T«t>lg 47 Table 18 

Vathe* roo, *. Australia (30-3°$, U5.9°!) February 1947 Chita 0.8.a.a. (52.0*8. 113.5°!) September 1946 

Hue h112 f°F2 h'n r>Tl h'l f°i fie F2-M3000 Tina h'fa f°F2 h'Fl f°Fl h'l fie F2-M3000 

00 270 7.2 3.2 2.7 
00 300 5.6 

01 270 6.7 2.9 2.7 
01 28 5.2 

02 

s 
270 

275 
275 

6.0 
6.0 

5.7 

3-0 
3.0 
2.9 

2.6 
2.6 
2.6 

02 

03 
04 

340 
360 

380 

5.2 
4.8 
4.8 

05 280 5-4 0.7 2.9 2.7 05 370 4.7 

06 268 6.0 300 3.5 1.9 2.9 2.9 
06 330 5.0 

07 280 7.5 250 4.4 2.7 3.3 3.1 07 320 6.1 

08 290 8.5 240 5.0 3.1 4.0 2.9 08 300 6.6 

09 300 9.8 220 5.3 3.6 4.1 2.9 09 320 7.2 

10 318 10.0 220 5.5 3.9 4.4 2.8 10 290 7*3 

11 350 10.5 222 6.2 4.0 4.4 2.6 11 280 8.4 

12 350 10.7 220 6.0 4.0 4.6 2.7 12 280 8.2 

13 360 10.6 225 5.8 4.0 4.5 2Jo s 280 8.6 

14 372 10.5 230 5.8 4.0 4.3 2.6 14 280 9.0 

15 10.2 240 6.1 3.8 4.2 2.6 15 270 8.9 
16 370 10.2 240 5.6 3.5 4.1 2.6 l6 280 8.7 

17 325 9.8 245 5.2 3.1 3.9 2.6 17 280 8.5 

18 260 9.6 268 4.3 2.4 2.7 18 280 8.5 

19 262 9.3 1.4 2.8 2.8 19 290 8.2 

20 260 8.6 2.8 2.7 20 280 7.0 

21 262 8.2 2.8 2.7 21 290 6.7 

22 270 7.7 2.8 2.7 
22 310 6.4 

23 270 7.6 3.1 2jo 23 320 5.8 

TineI 120.0°!. 

Sweep* 16.0 Me to 0.5 Mo In 15 nlnntee. 

Tlnei 120.0*1. 
Sweep* 1.8 Me to 10.0 Me In 10 to 15 nlnntee. Manual operation. 
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Table 19 

Bukhta Tlkhnya, U.S.S.R. (g0.3°H, 52.7°E) August 1946 

Table 50 

Leningrad, U.S.S.R, (60.0°8, 30.3°®) Angus t 19l|$ 

Tims h'F2 r>F2 h'Fl f°n h'X f°B fls F2-M3000 Tims -jL'-g-- f«J2 h'n -JEEL . 4'ff rts T3-M3000 

00 250 5.7 00 270 6.1 
01 290 5.6 01 270 5.8 
02 02 300 5.5 
03 °3 300 5-3 
04 220 6.1 04 280 5.3 
05 05 270 5.8 250 3.6 120 2.0 
06 06 270 6.1 250 4.2 120 2.4 2.0 

07 07 320 6.5 240 4.4 120 2.6 2.9 
08 08 320 6.8 250 4.7 120 2.9 3.3 
09 09 35° 7.0 250 4.8 120 3.0 3.8 

10 250 5.7 10 340 7.0 250 4.9 3.8 
11 11 360 7.3 240 

240 
5.0 4.9 

12 250 5.1 12 340 7.1 5.2 3.7 

13 13 340 7.0 220 5.1 3.3 
14 2U0 5.2 l4 320 6.9 250 S-f 4.0 

15 15 300 7.0 250 4.8 3*3 
16 16 300 7.3 250 4.8 3.0 

17 17 270 7.1 250 4.4 120 2.6 2.6 
18 18 270 7.2 240 120 2.4 2.6 

19 230 5.9 19 2S0 7.2 120 2.0 2.4 
20 20 260 7.3 
21 21 250 7.2 
22 250 5.8 22 260 7.0 * 

23 23 270 6.7 

Tine! So .0*1. 

Sweep! 1.5 He to 9.5 He In 5 to 10 minutes. Manual operation. 
Use! 30.0°I. 

Sweep! Manual operation. 

Table 51 

Srerdl ovek, U.S. S.R. (56.7°8. 6l.l°S) August 1946 

Tims h'I2 h'n f°n h'X foi fls J2-M3000 

00 300 5.5 2.6 
01 310 5.0 2.6 
02 310 4.8 2.6 
03 320 4.6 2.6 
04 310 4.5 2.7 
05 290 5.2 250 (3.7) l4o 2.1 2.7 
06 310 6.2 25° 4.0 130 2.5 2.8 
07 300 6*6 240 4.5 120 2.9 2.8 
08 320 7.2 240 4.7 120 3.2 2.8 
09 320 7.4 230 4.9 120 3.4 2.8 
10 320 7.7 230 5.0 120 3.5 2.7 
11 320 7.7 230 5.0 120 3.6 2.8 
12 320 7.9 220 5-1 120 3.5 2.8 
1? 330 8.0 220 5.1 120 3.5 2.8 
14 310 7.8 230 5.0 120 3.5 2.8 
15 300 7.7 230 4.9 120 3.3 2.9 
16 290 7.4 230 4.7 120 3.2 2.8 
17 270 7.1 250 4.4 120 2.9 2.9 
18 260 7.4 120 2.5 2.9 
19 250 7.4 140 2.1 2*9 
20 260 7.3 (130) (1.8) 2.8 
21 270 6.? 2.8 
22 280 6.4 2.8 
23 300 5.8 2.7 

fleet 60.0°I. 
Sweep! 1.9 Me to l4.0 Me In 5 to 13 alnutee. Manual operation. 

Table 52 

Tomsk, U.S.S.R. (56.5°!!, 84.9*1) August 19^6 

Tims h'f2 f«f3 h'n f°n h'X f»X fie I3-M3000 

00 270 5.8 
01 280 5.2 
02 280 5.0 

°? 300 4.8 
04 290 4.8 1.6 
05 280 5.0 260 no 1.8 
06 290 5.8 240 ?.e 110 2.2 
07 300 6.3 230 4.1 110 2.7 
08 300 6.6 220 4.3 100 3.0 
09 300 7.0 220 4.6 100 3.2 
10 (300) 7.3 220 4.7 100 3.3 
11 (3») 7.6 240 5.0 
12 (320) 7.6 220 5.0 100 3.4 
13 (320) 7.6 230 4.8 
l4 (300) 7.7 220 4.8 
15 (290 J 7.6 230 4.5 
16 (280) 7.6 230 4.2 100 2.8 
17 280 7.5 230 4.1 
18 260 7.4 220 3.8 100 2.6 
19 250 7.3 100 2.2 
20 240 7.4 100 1.7 
21 240 7.2 
22 240 7.0 
23 250 6.4 

Tine! 90.0*1. 
Sweep! 1.2 Me to 10.0 Mo In 5 to 10 nlnutee. Manual operation. 
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0
 

0
 

■ 0 
X

 U.S.S.R • (55.5V 37.3°*) August 1946 Chita , U.S.S.R. (52.oV 113.5V August 1946 

Time VI2 tofZ h'n f°n 6'* *>x T2-M3000 Time h’TZ t°ro h'fi /*n h>* foj fXs T2-M3000 

00 280 5.8 2.8 00 300 6.6 
01 280 5.5 2.7 01 300 6.6 

02 280 5.1 2.7 02 310 6.2 

°3 280 4.5 2.8 320 6.0 
04 260 4.6 240 2*9 o4 320 5.6 

05 240 5.8 230 3.4 100 2.4 3.0 05 300 6.0 

06 260 6.6 220 3.9 100 2.6 2.9 3.1 06 290 6.5 

07 280 7.2 220 4.4 90 2.9 4.0 3.C 07 280 6.8 

08 310 7.8 210 4.7 90 3.1 4.7 2.9 
08 300 7*3 

09 310 8.0 210 4.7 90 3-2 4.4 3.0 09 280 7.7 
10 320 8.4 210 4.8 90 3.4 4.4 3.0 10 280 7.6 
11 310 8.3 200 4.9 90 3.4 4.0 2.9 11 280 8.0 
12 310 8.1 200 4.9 90 3.4 4.4 2.9 

12 290 8.2 

13 310 7.9 200 4.8 90 3.4 3.9 3.0 13 280 8.2 
14 310 7.9 210 4.8 90 3.4 3.0 

14 280 8.4 

15 300 7.5 210 4.6 90 3.1 3.0 15 280 8.5 
16 280 7.6 210 4.4 90 2.9 3.1 

16 280 8.2 

17 260 7.6 220 3.9 90 2.7 3.1 17 280 8.2 
18 240 7.6 220 100 2.4 3.1 

18 280 8.2 

19 
20 

24© 
240 

8.0 
7.7 

2.9 
2.6 

3.1 
3.0 

19 
20 
21 

280 
260 
260 

8,0 
8.2 
9.0 

21 240 7.3 2.4 2.9 22 280 7.5 
22 260 6.5 2.3 2.9 23 280 6.6 
23 260 6.0 2.8 

Tine: 30.0°I. 
to 16.0 

Time: 120.0°B. 
Sweep « 2.2 Me Me in 50 seconds • Sweep: 1.8 He to 10.0 Me In 10 to 15 minutes. Manual operation. 

Table 55 

Alma Ata, U.S.S.H. (43.2V 76.9°l) August 1946 
Bufchta TlHiaya, U.S.S.R. (80.3°U. 52.7°E) July 1946 

00 260 5.9 4.C 
01 270 5.6 
02 270 5.6 
03 260 5.6 
04 250 5.6 
05 250 5.8 
06 220 6.6 100 2.6 4.2 
07 200 7.0 100 3.0 
08 200 7.4 200 4.7 100 3.4 4.3 
09 210 7.5 220 5.1 100 3.8 5.8 
10 240 8.3 200 5.1 100 4.1 7.6 
11 24o 8.2 220 5.0 100 4.1 
12 24o 8.0 220 5.4 110 4.3 7.8 
13 230 8.4 5.8 
14 (240) (7.8) 7.9 

Tima 

15 
16 
17 
18 
19 
20 
21 
22 

23 

ISi 
iffii 
(250) 

240 
250 
250 

8:8 
i!:l! 
7.2 
6.3 
6.5 
6.1 

100 3.2 

7.9 
7.7 
7.2 
6.8 
7.0 
7.0 
6.6 
4.9 
4.5 

00 
01 
02 
03 
04 
05 
06 

07 
08 
09 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

h'K tm kin f°n h'8 t°s fgt yg-Maooo 
290 
310 

4.9 
5.0 

350 

350 

280 

260 

250 

5.4 

5.2 

5.4 

5.4 

5.7 

Tine: 6o.O°2. 
Sveepl 1.5 Me to 9.5 Me In 5 to 10 minutes. 

Time: 75.0°!. 
Sveep: 2.0 Me to 14.0 Me In 10 to 20 minutes. Manual operation, Manual operation, 
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Table 57 

Leningrad, U.S.3.R. (60.0V 30.3°E) July 1946 

Time h'12 f®73 h'n. f«n h'S f=s rse F2-M3000 

00 300 6,2 
01 280 5.9 
02 300 5.8 
°? 3?0 5.5 
04 270 5.2 3.2 120 1.9 
05 320 5.6 250 3.6 120 2.3 
06 340 5.8 250 4.2 120 2.7 
07 360 6.2 240 4.4 120 2.9 
08 340 6.6 240 4.7 120 3.1 
09 350 6.5 230 4.8 120 3.3 
10 370 6.8 220 5.o 120 3.6 
11 360 6.6 220 5.0 no 3.7 
12 360 6.7 220 5.1 
13 370 6.6 220 5.1 
14 350 6.5 220 5.0 
15 370 6.4 220 4.9 3.3 
16 350 6.5 220 4.8 no 3.2 
17 320 6.6 240 4.5 no 3.1 
IS 320 6.5 240 4.3 120 2.9 
19 260 6.5 250 3.8 120 2.5 
20 270 6.5 120 2.1 
21 260 6.5 120 1.7 
22 270 6.5 

21 270 6.4 

Table 58 

Sverd. lovsk, U. 5.S.R. (56.7°1T. 6l.l°s) July 1946 

Tim# h'F2 f°F2 4»n f°n h'* f’l fit P2-M3000 

00 270 6.0 2.7 
01 280 5.4 2.7 
02 300 5.0 2.7 
03 300 4.8 

260 
2.7 

04 300 5.0 3.1 130 2.0 2.8 
05 320 5.4 24o 3.8 130 2.3 2.8 
06 340 5.9 230 4.3 120 2.7 2.8 
07 360 6.3 230 4.6 120 3.0 2.8 
08 360 6.5 220 4.8 110 3.3 2.7 
09 370 6.5 220 5.0 110 3.4 2.7 
10 370 7.0 210 5.1 110 3.5 2.7 
11 360 7.3 210 5.1 110 3.5 2.8 
12 350 7.3 210 5.2 110 3.5 2.8 
13 350 7.0 220 5.2 110 3.5 2.8 
l4 330 7.1 210 5.1 110 3.4 2.8 
15 320 7.0 220 4.9 120 3.4 2.8 
16 320 6.8 220 4.7 110 3-3 2.9 
17 310 6.8 220 4.6 120 3.1 2.9 
18 290 6.7 230 4.1 120 2.8 2.9 
19 260 6.7 240 3.1 120 2.4 2.9 
20 250 6.6 l4o 2.0 3.0 
21 250 6.4 2.9 
22 270 6.5 2.7 
23 270 6.3 2.8 

Tine I 30.0°I. 
Sweep: 1.5 Me to 9*0 Mo In 5 to 10 minutes. Manual operation. 

Time: 60.0°2. 
Sweep: 1.5 He to 14.0 Me In 5 to 13 minutes. Manual operation. 

Table 59 

Tomsk U.S.S.R. (56.5°N 84.9°E) July 1946 

Time h'I2 t°T3 h'Pl f®n h'« foi fSe M2-M3000 

00 250 6.2 
01 250 5.6 
02 250 5.1 

°? 250 4.9 
04 250 4.9 100 1.7 
05 300 5.2 230 3.6 100 2.2 
06 300 5.4 220 4.0 100 2.6 
07 340 6.0 220 4.3 100 3.0 
08 330 6.1 220 4.5 100 3.2 
09 350 6.6 220 4.9 100 3.2 
10 350 6.6 220 5.0 100 3.3 
11 320 6.7 220 5.0 100 3.4 
12 310 7.0 220 4.9 100 3.4 
13 310 7.2 210 4.8 100 3.3 
14 7.0 220 4.7 100 3.3 
15 320 6.9 220 4.8 100 3.1 
16 300 6.8 200 4.5 100 
17 290 6.8 220 4.4 100 3.0 
18 280 6.8 220 4.2 100 2.9 
19 270 6.8 220 3.8 100 2.6 
20 260 6.8 220 3.6 100 2.2 
21 250 6.8 100 1.8 
22 240 6.8 
23 240 6.6 

Tine: 90.0°I. 
Sweep: 1.2 Me to 10.0 Me in 5 to 10 minute8. Manual operation. 

Table 60 

Moscow, TJ.S.S.H. (55.5°H. 37*7°B) July 1946 

Time 4* re f°re h'n t°n h'l f»K fll re-naooo 

00 270 5.8 2.7 
01 270 5.2 2.7 
02 280 4.9 2.7 
°3 280 4.6 2.8 
o4 300 5.2 230 3.2 100 2.3 2.8 
05 330 5.8 230 3.8 110 2.5 3.6 2.8 
0b 340 6.6 220 4.2 100 2.8 4.2 2.8 
07 360 6.3 210 4.6 90 3.1 4.7 2.8 
08 360 6.6 210 4.7 90 3.2 4.6 2.8 
09 360 7.1 210 4.9 90 3.4 4.6 2.8 
10 360 7.4 210 5.0 90 3.5 4.6 2.8 
11 360 7.4 210 5.0 90 3.5 4.6 2.9 
12 360 7.2 210 5.0 90 3.6 4.3 2.8 
13 360 7.0 200 5.0 90 3.5 2.8 
14 360 6.8 210 5.0 90 3.4 2.9 
15 360 6.9 210 4.8 90 3.4 2.9 
16 360 6.6 210 4.6 90 3.2 2.9 
17 330 6.8 210 4.4 100 3.0 3.2 2.9 
18 280 6.8 230 3.7 100 2.6 3.2 2.9 
19 250 6.8 100 2.3 2.8 3.0 
20 230 6.8 2.9 3.0 
21 250 7.0 2.6 3.0 
22 260 6.6 2.9 
23 270 6.3 2.3 2.8 

Time: 30.0°I. 
Sweep: 2.2 Me to 16.0 Me In 50 seconds. 



Table 62 

Time I 60.0 I. 
Sweeps 1.5 Me to 9*5 Me la 5 to 10 Minutes. Manual operation. 

Alma Ata, U.S.S.R. (U3.2°K, 76.9°e) 
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July 1946 

Time h'I2 f®72 

00 270 6.1 
01 300 5.8 
02 280 5.7 
03 260 5.8 
04 260 6.2 
05 260 6.6 
06 220 6.8 
07 220 7.0 
08 (220) 7.4 
09 (240) (7.8) 
10 (8.5) 
11 (8.4) 
12 (260) (8.2) 
13 
14 

15 
16 (280) (8.0) 
17 (250) (7.2) 
18 200 7.9 
19 200 7.0 
20 240 6.8 
21 250 6.5 
22 260 6.3 
23 260 6.1 

Time: 75.0 I. 
Sweep: 2.0 Me to lU.O Me In 10 to 20 mlnutee. Manual operation. 

Table 6L 

Srerdlorek. O.S.S.R. (56.7®*. 6l.l°l) June 1946 

an 

00 
01 
02 

2 
05 
06 
07 
Og 

09 
10 
11 
12 

s 
15 
16 
17 
lg 

19 
20 
21 
22 

23 

h’Ts tors h'f!cn,kU£21 CU IHHWIL 

280 
290 
290 
280 
320 
33° 
360 
380 

390 
380 
350 
350 
360 
350 
350 
350 
320 
310 
290 
270 
260 
260 
270 
280 

6.6 
5.8 
5.7 
5.6 
5.6 
5.7 
6.1 
6.6 
6.8 
7.0 
7.1 
7.3 
7.2 
7.1 
7.1 
7.1 
6.9 
6.7 
b.7 
b.b 
6.5 
6.6 
6.9 
6.7 

250 
2M0 
2M0 
230 
220 
220 
220 
220 
210 
220 
220 
220 
230 
230 
230 
240 

3.1 
3.8 
4.2 
4.4 
4.7 
4.8 
5.0 
5.0 
5.0 
5.0 
5.0 
4.8 
4.6 
4.4 
3.9 
3.4 

130 
130 
120 
120 
110 
110 
120 
110 
110 
120 
110 
120 
120 
120 
120 

ss 

2.0 
2.4 
2.7 
3.0 
3.2 
3.4 
3.5 
3.5 
3.5 

1:1 
3.3 
3.2 
3.0 
2.7 
2.4 
2.0 

4.6 
4.5 
5.2 
4.8 
4.2 
4.8 

3.6 
4.1 
3.8 
3.8 

Time: 60.0 I. 
Sweep: 1.5 Me to 14.0 Me in 5 to 13 ninutes. Manual operation. 
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Table 65 

Tonak, O.S.S.R. <S6.5°H. 84.?®*) ]m, X9I16 

Slat. h'I2 f°T3 h*n f°n h'l fol nr. Kt-mrmn 

00 240 b.6 
01 250 6.4 
02 250 5.8 
03 260 5.3 
04 250 5.5 1.7 
09 300 5.8 230 3.5 100 2.2 
06 320 6.0 220 4.0 100 2.6 
07 320 6.2 220 4.3 loo 2.9 
08 320 6.6 220 4.5 100 3.2 
09 320 7.0 220 4.8 100 3.2 
10 330 6.9 220 4.8 100 3.3 
11 320 7.4 100 3.4 
12 300 7.2 210 4.9 100 3.4 
13 300 7.4 200 5.0 100 3.3 
14 300 7.2 210 5.0 100 3.2 
15 30P 7.1 200 4.6 100 3.1 
16 280 7.0 220 4.5 100 3.0 
17 270 6.6 220 4.2 100 2.8 
18 280 66 220 4.0 100 2.6 
19 260 6.7 220 3.6 100 2.5 
20 240 6.8 230 100 2.2 
21 230 6.8 1.6 
22 240 7.0 
23 230 6.8 

timi 9o.o°i. 
Sweep! 1.? Me to 10.0 Me la 9 to 10 alnutes. Manual operation. 

Table 67 

Chita, tr.S.S.B. (52.0° *. 113.5° *) Jtmo 1946 

Tine1 120.0°*. 
Sweep! Manual operation. 

Table 66 

Moacow, O.S.SJL. (55.5°B. 37.3°*) Jane 1946 

Tine h'I2 t°TZ h*n f°n h'l fo* th T3-M3000 

00 280 6.2 2.3 (2.7) 
01 270 5.9 2.7 
02 270 5.6 2.7 
°? 270 5.4 2.8 
04 30C 5.8 220 3.4 110 2.4 2.8 
05 340 6.6 220 4.0 100 2.6 3.4 2.8 
06 330 6.8 210 4.3 100 2.8 Co 2*8 
07 33° 6.6 210 4.5 90 3.0 4.3 2.8 
08 340 

360 
6.8 210 4.7 90 3-1 4.8 2.8 

09 7.2 210 4.8 90 3.4 4.9 2.8 
10 340 7.4 190 4.8 90 3.3 4.8 2.8 
11 360 7.3 200 5.0 90 3.3 5.2 2.9 
12 350 7.2 200 5.0 90 3-? 4.6 2*8 
1? 36° 7.2 200 4.8 90 3.4 4.4 2.9 
14 340 6.9 200 4.8 90 3.3 4.6 2.9 
15 340 6.9 200 4.7 90 3.2 4.2 2.9 
16 310 6.8 210 4.5 90 3.1 3.8 3.0 
17 310 6.8 210 4.3 90 2.8 3.4 3.0 
18 280 6.8 230 3.8 100 2.6 3.9 3.0 
19 260 6.8 230 100 2.4 3.2 3.0 
20 240 6.9 2.2 3.0 
21 250 6.8 2.8 2.8 
22 
23 

260 
260 

7.2 
6.7 

2.8 
2.4 <!:!! 

TineI 30.0°X. 
Sweeps 2*2 Me to l6#0 Me In 50 seconds* 

Table 68 

Aina Ata O.S.S.S. (U3.2°H, 76.9°!) Jm, 19116 
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Chita , n.s.sji. 

Table 69 

(52.0°H, 113.5°!) May 19^6 

tlaa h'T2 f°T2 h'fl f°H h>! m fll F2-H3000 

00 290 6.8 
01 300 6.6 
02 300 6.2 
03 300 6.0 
Ob 300 5.3 
05 300 5.8 
06 260 6.2 
07 260 6.b 
08 270 6.8 
09 270 7.1 
10 280 7.1 
u 280 7.2 
12 280 7.4 
13 280 7.8 
lit 280 7.9 
15 290 7.7 
16 280 7.5 
17 280 7.** 
18 260 7.5 
19 260 7.8 
20 260 7.7 
21 260 7.6 
22 260 7.4 
83 280 7.0 

Tlaa! 120.0°*. 
Streep i Manual operation. 

Table 71 

Chita , U.S.S.R. (52.0°H, 113.5°!) Iprll 19U6 

21a* h'I2 f°T3 h'n f°n h'( fa* fla F2-H3000 

00 310 6.6 
01 320 6.2 • 
02 310 6.0 * 
03 320 5.8 
ou 300 5.2 * ._ , 
05 310 **•9 
06 300 5.6 
07 280 6.9 
08 270 7.0 
09 270 8.0 
10 260 8.3 
11 260 9.2 
12 260 9.0 
13 260 9.b 
lb 270 9.3 
15 260 9.3 
16 270 9.6 
17 260 9.2 
IS 280 8.6 
19 270 8.6 
20 280 8.6 
21 300 7.8 
22 300 7.5 
23 300 6.8 

Time! 120.0°!. 
Sweep: Manual operation. 

Table 72 

Chita, U.S.S.R. (52.0°H, 113.5°2) February 19b6 

M— h'J2 f°T2 h'H fOJl h'l foi fl. FS-M3DOO 

00 
01 8 3.7 

3.7 
02 boo 3.9 
03 boo 3.8 
04 3*0 3.8 
05 390 3.8 
06 boo 3.5 
07 3® 3.7 
08 290 7.0 
09 260 7-3 
10 270 8.6 
11 260 8.7 
12 260 9.3 
13 260 9.* 
14 260 9.5 
15 260 9.7 
16 2bo 8.8 

17 260 8.7 
18 2*0 7.9 
19 280 6.3 
20 300 5-7 
21 320 4.5 
22 320 b.2 

23 370 4a 

(faM 120.0°*. 
1.8 Me to 10.0 Me la 10 t. l; alxutan. 

Chita, U.S.SJ1. (52.0°H, 113.5°*) January 19b6 

flaa< 120.0°!. 
Svaep: 1.8 !e to 10.0 He in 10 to 15 ainut a a. 
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Table 74* ■BsS&fJg 

Burghead, Scotland (57.7°®, 3.5°*) April 1943 

Time: Q.C°. 
Sweep: 1.0 He to 13.0 Me. Manual operation. 
•Average raises. 

Burghead, Scotland (57-7°®, 3.5°®) “ereh 19*0 

h'12 f°F2 h'Fl t°n h'3 fai fSs F3-M3000 

00 2.9 
01 2*8 
02 2.6 
03 2.1 
o4 2.0 
05 2.0 
06 2.6 
07 3.6 
08 4.2 
09 4.7 
10 5.1 
11 5.3 
12 5.7 
13 5.0 
14 5.8 
15 5.7 
16 5.7 
17 5.6 
18 5.6 
19 5.2 
20 4.5 
21 3.8 
22 3.2 
23 2.9 

Tlaei 0.0®. 
Sweep: 1.0 Me to 1J.C Me. Manual operation 
•Average raises. 

Bnrghaad, Scotland (57*7°®. 3.5°®) February ig4j 

Table 76* 

Burghead, Scotland (57.7°®. 3.5°®) January 19U3 

Tina h'fZ f°72 

00 2.3 
01 2.3 
02 2.4 
°3 2.4 
04 2.3 
05 2.0 
06 2.1 
07 2.5 
08 3.5 
09 4,5 
10 5.2 
11 5.3 
12 5o6 
13 5.8 
l4 5.7 
15 5.7 
.16 5.5 
17 5.5 
IS 4.8 
19 4.1 
20 3.1 
21 2.6 
22 2.2 
23 2.3 

Tlaei 0.0°. 
Sweep: 1.0 Me to 13.0 Me. Manual operation. 
“Average values. 

12*. TBa FS-H3QOO 

Tlae: 0.0°. 
Sweep: 1.0 Me to 13.0 Me* Manual operation. 
“Average values. 
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Table 77* (Sec Table g, CBFL-J37) 

ft San Francisco, California (37.4°1\ 122.2°„') July 19U7 

Tint h' 12 f°F2 h'n r>n h's fo« flu F2-M3000 

00 340 2.4 
01 325 2.4 
C2 320 2.4 
03 320 2.4 
04 325 2-3 
05 320 2.4 
06 310 270 120 2.4 
07 450 250 110 2.3 
08 430 230 110 2.3 
09 450 230 110 2.3 
10 44o 230 no 2.3 
11 470 230 110 2.3 
12 470 200 110 2.3 
13 450 230 110 2.3 
14 450 230 110 0 * 
15 450 235 110 2.4 
16 420 230 100 2.4 
17 390 245 100 2.5 
18 300 270 100 2.6 
19 270 l4o 2.6 
20 270 2.6 
21 300 2.5 
22 300 2.4 
23 320 2.4 

Ti»ei 120.0°*. 
Sweep! 1*5 Me to 18*5 Me In 4 minutes 30 seconds* 
•Medians of dally data for heights and F2-HJOOO rerlsed for the month 
00 the basis of subsequent Information furnished by the station. 

Table 78* (See Table 11. CHFL-T36.) 

San ?ranclsco. California (37.4°K. 122.2°*) June I9U7 

Tims h'I2 f°T2 h'n f°n h'* fo* flto rs-xaooo 
00 340 2.4 
01 340 2.3 
02 340 2.3 
03 340 2.3 
04 350 2.3 
05 320 l4o 2.4 
06 450 270 110 2.3 
07 490 ?50 110 2.3 
08 515 230 110 2.2 
09 520 230 no 2.2 
10 520 230 110 2.2 
11 520 230 110 2.2 
12 520 230 110 2.3 
13 480 230 110 2.3 
14 485 230 110 2.3 
15 475 230 110 274 
16 450 235 110 2.4 
17 410 250 110 2.5 
18 320 250 no 2.6 
19 280 2.6 
20 280 2.6 
21 280 2.5 
22 310 2.4 
23 340 2.4 

Time! 120.0°*. 
Sweep! 1.5 Me to 18.5 Me In 4 minutes 30 seconds. 
•Medians of daily data for heights and *2-K3000 rerlsed for the nemth 
the basis of subsequent information furnished by the station. 

Table 79* (See Table 10, C&UT}5.) 

San Tranclsco, California (37.4°*, 122.2°*) May 19U7 

TineI 120.0°*. 
Sweeps 1.5 Me to lg.5 Me In U nlnutes 30 seconds. 
•Medians of dally data for heights and TaJTJOOO rewised for the irenth on 
the basis of subsequent information furnished by the station. 
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Table gQ» (See Table 9, CBHUT34.) 

San francisco, California 137»^0lT> 122.2°W) April 19**7 

Time h'K r>rs h'n f°n h'K fox fXe F2-H3000 

00 320 2.4 
01 300 2.4 
02 300 2.4 

305 2.4 
04 320 2.3 
05 320 2 S' 
06 270 l4o 2.6 
07 250 110 2.7 
08 250 250 no 2.6 
09 250 230 110 2.5 
10 340 230 110 2.5 
11 300 230 110 2.5 
12 34o 230 110 2.lJ 
13 340 230 no 2.5 
14 320 230 110 2.5 
15 310 250 no 2.5 
16 250 250 no 2.5 
17 250 no 2.6 
18 250 110 2.7 
19 240 2.7 
20 250 2.6 
21 260 2.5 
22 300 2.4 
23 320 2.4 

Time I 120.0° V. 

Sweep: 1.5 Me to 18.5 Me in 4 minutes 30 seconds. 

•Medians of daily data for heights and F2-i!3000 revised for the month 
on the basis of subsequent information furnished by the station. 

Table 81* (See Table 6, CHPW33.) 

San Francisco, California (37.’-*°n. 122.2°W) March 19U7 

Time h‘TZ tors fa'n ton h'X fox fXe T3-HXXX) 

00 300 2.5 
01 310 2.5 
02 320 2.5 

°? 
340 2jt 

04 320 2.4 
05 330 2,4 
06 300 2.5 
07 250 135 2.9 
08 240 120 2.9 
09 230 120 2.9 
10 230 120 2.8 
11 235 230 120 2.7 
12 230 115 2.6 
13 240 120 2.6 
14 240 120 2.7 
15 240 120 2,b 
16 240 120 2.7 
17 240 120 2.7 
18 240 2.8 
19 230 2.8 
20 240 2-8 
21 240 
22 260 2.8 
23 275 2.6 

Time: 120.0°tf. 

Sweep: 1,5 Me to 18,5 Me in 4 minutes 30 seconds, 
•Medians of daily data for heights and F2-M3000 revised for the month 
on the basis of subsequent data for March 28 through March 31 furnished 
by the station. 



33 

J 
j 

ui 
3S 

CsJ 
00 

l 

Ui 

m: 
< 

< 
o 

o 

cr 
L±J 
X 
CL 
0) 
O 

i z 
i o 

m 

V 
w. 
® 

E 

CO 

in 
2 

e * 

d 
c 
o 
_» 

c* 
o 

z 
e 
o 

~ O 
C c oi 
n ro 

K> 
OJ 

O 
bo 

<0 
be 

i/»ie 

"o' 
o 
to 

Q 

OJ 
v9 

0> 
o- 
eX 

ct- § 
fM 

Vi 

ct 

Vi 
'nS 
er 

Vi 
be 

ef 

o2 
CX 

v 
V) 

CO 

V 

§ 

ro 

X 

§ 
05 

V) 
bo 
Of 

Vi 
V) 

Vi 
'vS 
or 

Vx 
Vi 

Of 

V) 

b 
t\ 

O 

b 
Of 

V. 
> 

Or 

x. 
Vi 
O 

u. k 

o 
be 

O 

v 
V) 
o 
o 

Ci 
O 

Vi 
b 
<x 

Vj *Cj 
S' 

ey 

Vi 
o 

Vi 
Vo 
SX 

<-< 

eg 
eg 

Vi 
'd 
ef 

<} 
Vi 
<x 

ft 
bo 
<X 

o 

CO 

<i 

oX CX 

Vi 
'o 
ex 

V) 

CX 

Vi 
CO 
ex 

O 

*t 
b 
O' 

V 
Vi 
0 
<o 

Vi 
0? 

to 

V 
V) 
Cv 

Or 

Ci 
Vj 

cx 

Vi 

os 

o 
b 
CX 

rx 

8 

Ci 
CO 
ey 

Vi 

b 
ex 

Cj 

Ot 

s 
Vi 
Vi 
0) 

Vf 
*o 
N> 

V?J 

'O 
o 

V) 

ey 

V) 
vS 
e< 

Vj 

v> 
rr 

Vi 
S' 
Of 

V 
bo 
ex 

Vi 
S' O' 

<x 

OJ r\ 
0s 

Ci 
rv 
ex 

<i 

-S 

u. 

§ 

o o 
bo 
<x 

Vi 
y> 
<x 

Vi 

<x 
b 
O 

Vi 
^0 
Of 

v> 
> 

<X CX 

< 
V. 

“vS 
«X 

X 
Vj 
Vi 
CO 

■ 
VD 

V, 
> 

Of 

o 
bo 
<x 

V) 
>- 
cy 

Vi 

ex 

V 
CO 
<X 

V 
CO 
X 

V 
Co 
CX 

V 
Ck 

<x 

it 

c 

y 
o 
'S 
ey 

5 
CX 

£ 
vx <x 

<c 

V) 
\- 

ey 
$ 
cy 

2
0
 

| 

Vi 

b 
Cy 

<T 
"3 
vs* 
Sf 

V*. 

ex 

Q 
x9 
or 

vS 
o 
w 
ex 

Vi 
> 
ex 0 

Vi 
> 
CX 

Vi 
c*-' 

X 
b 

'X 

X 

& 
CX 

X 

fj 
Of 

Vi 
o 

Vi 

O 
O 

o 
eo 
O 

V> 
> 
ex 

O 
O' 
CX 

Cl 
CO 
ef 

Vi 
o 
ey 

o 

b 
X 

Vi 
<o 

lo 

*: 

V§ 
v> 
^s 
XV 

o 

<x 

V 

cx 

V) 
i> 
ex 

V 
X 
(< 

V 

b 
cy 

cs 
X 

2 > 
ex 

5 

Cl 

V 
>vA 
ex 

»0 
o 

eX 

Ci 
c>* 
<x et 

V) 
> 
CX 

Vi 
r^- 
cx 

Vi 
'o 
^x 

Vi 
CO 
ex 

Vi 

> 
e\ 

o 
bo 
05 

X 
■O 

CX 

X 
O 
b 
CX 

Vi 
o 
cx 

o 
CO 
ex 

Vi 
<o 
ex 

Vi 
<x 
<x 

V 
CO 
cy 

Vj 
CO 
<x 

Vi 
CO 
*x 

Vi 
*> 
e< 

vx 
O 
o 
> 

V5 
v3 
tv 

Vi 
CO 
<v 

Vi 
to 
e< 

V 
CO 
<X 

Vi 

b 
cy 

Vi 

<o 
Vi 

0> 
;X 

1 
o 

CD 
0 

v> 
O' 
*c 

k 

Ci 
s- 
«X «t 

^) 
v3 
*X 

V) 
1^ 
Cf 

Vi 
bo 
e\ 

Vi 

*0 
<x 

V) 
be 
o 

Vi 

CX 

V) 
NS 
05 rt 

X 
Vi 
Vi 
CO 

X 

VC 

X 
Vi 
be 
O 

o 
> 
o 

O 
CO 
o 

O 
<0 
Of 

V. 
CO 
fx 

Vi 
CO 
Of 

V 
to 
or 

Vi 
> 
(X 

Vi 
> 
ey 

V, 

fO 
ft 
'< 

Vi 
V) 

Vi 
Ss 
e> 

§ 
Cf 

Vi 
> 

cy 
^7 
Sr 

«x 

K Vi 
CO 

tO 

Ci 
Q> 

JO 

Cj 

> et 
N 
eX 

Ci 
> 

it 
V 
C' 
CO 

a: 

V 
■CX 
(0 

V, 
to 
to 

V) 
> 
«v 

V. 
5\ 

*X 

<b 
b 
> 

Vi 
[\ 
<0 

XT 

o 

V. 
0s 

0 

§ 
■Cl 
ro 
Tx 

Vi 
co 
Or 

Vi 
<D 

O' 

o 
> 
<x 

Vi 
> 
rX 

Vi 
'-S 
05 

o' 
o 
> 

o 
v^ 
o 

Vi 
v9 
o 

Vi 
bo 

ex 

vT 

b 
Or 

V) 

tSi 
"o 

<j 
v9 
Sf 

V) 
S' 
<x 

c~ 

U> 
Vi 
t' 
CO 

•Qi 
<s> 
CO 

* 
•v 

$ CO «> to 

X 
Vi 
*x 
> 

V) 
V) 
*) 

V) 
to 

W} <°i 

Vi 
CO 
to 

Vi 

CX 

V. 
X 
o 
> 
> 

->< 
Vi 
br 

•0 Of 
§ 

Vj 
Vi 
fO 

<0 
v9 

c 
Co 
<X 

Vi 
b 
ex 

Vi 
vS 

o 

Vi 

X 

ku. 
Ci 
-S 

to 

k 
Ci 
S' 

to 

Vi 
bo 
'X 

V) 
bo 
<X 

Vj 
be 
cy 

<o 
S' 
cy 

o 

00 <0 

tf) o 
tso 
*o 

O' 

<o 

Je 
O 

p 
o> 

•0. 
XS 

V) 
bO 

ic 

Q> 
v9 
> 

Vi 
CO 
<0 

Vj 

eo 

Vj 

r0 

o 
v3 
eo 

Vi 
e\ 
O 

V) 
lo 
■o 

X 
V> 
CO 

‘O 

X 

S 
CO 

o 
sS 
<v 

i 

ef 

V, 
o 
CO 

Vo 
0- 
<x 

Vi 
<x 

<b 
ex 
ft< 

ft 
e\ 

v> 
bo 
ey 

y 
Vi 
O' 
<o 

V 

V 

> 

Vi 

<\ 

Ci 
ro 

eO 

Vi 

tO <Y 
ft 
o 

b 
Si 
to 

V 
o 

2 
V> 

-§ 

v> 
ts 
*0 

*: 

o 

c> 

<0 

o 

> 

Vc 

I 

o 
CO 
CO 

V. 

ro 

Vi 

CO 

Vi 
V/> 
CO 

v> 
ex 
fO 

X 

b 

X 

vb 

X 
Vi 
O'- 
O 

Vi 
btj 

<< 

Vi 
'■ > 
or 

o 

«o 

Vi 
be 
ey 

Vi 

<x 
§ 
0< 

V 
vS 
ey 

V 
V 

<o 

V) 
V' 
> 

V 

X' 
o 

C) 
bo 
tv 

Vi 

<0 

Vi 
S' 
<x 

C) 
b 
fO 

Vi 
eo 

<o 

Vi 

b 
ro 

c- 
cy 

S 
>- 

O 
o 

<o 
N 

o 
be 

r> CO 

V 
V) 

«0> 
Vi 

$ 
CO 

<o 
Ci 

V) 
b- 
*o 

Vi 
CO 
CO 

X 

b 

X 

6 

o 

'S 

Vj 
<t 
ro 

o 
bo 

XX 

o- 

'> 
ef 

V) 
V. 

c. 
> 
O 

V 

tc\ 

V, 
o 

Vj 
<X 

V 
o 
o 
*0 

o 
V) 

‘O 

Vi 
ef 

CO 

Vi 
ef 
*o 

V 
V) 
S') 

V 

CO 

V 

to 

O' 

eg 
o 
«X 
> 

e) 

it 

CQ 
O 
o 
") 

'o 
ef> 

o 
b: 
CO 

if 
o 

5^ 

Vi 
CO 
CO 

c 

<*> 

Vi 

> 
Vo 
•o 

Vi 
Vi 
CO 

X 

ci 6 

X 

<• 
V 
V, 
ee; 

C, 

CVN 

o 
' 

to 

(O 
V 
br 
c< >'f C< 

1 

<r‘ 

*: 

*o 

s. 

■'j 
'JC ,-c 

sr* C f 

'j 
s- 
«x 

= 
C) 
V 

«X 

V 

0) 

o 
> 
e< 

g 

bo 
cX 

Q 
Vi 
to 

V 

Vi 
v3 

o 
*o 
ex 

Vo 
CX 

o 
bO 
to 

o 
o 
to 

o 
bo 
e< 

X 

cb 
<j <b 

CO 
ex 

Vi 

ey 

o 
o 
to 

V> 
w 
CX 

V) 
S' 
cv 

O 
be 

<< 

Vi 
CS^ 
CX 

O 
0 
to 

it 

o 

X: 
Vi 

‘0 

<0 
S' 
c-c 

o 
Vi 
to 

V 

5 

\ 
SJ 

Vi 
S' 

<X 

ft 
<r 

O 
O 
S' 

2. 

ie 

O 0 
o o 

X*- 
C^ 

v: 
Vi 

CO 
o 

VO 
ri 

Vi 
«*> 
CO 

Vi 
vS 
*0 

V) 
V 
o 

<i 
b«. 
CX 

X 

vb 

X 

vb 
"«o 
too 
CO 

o 
CO 
e< 

Ci 
vii 
ex 

Vi 

ex*. 

o 
vS) 
CX 

o 
be 
e< 

Vi 

et 

Vj 
CO 
CX 

Vj 
Ci 

Oi 

it 

vb 

o 
O' 
o 

Ci 
S' 
CX 

v> 
bC 
<x 

V 
'S) 
a 

5 
S\ 

C) 

O 

Vi 
cr 
ey 

<3- 

I 
6
0

 or 

o 
S' 
ey 

* 

bb 
c~- o 

Vi 
<x 
CO 

*v 
o 
v> 
> 

o 
> 

eX 
§ 

>5 

o 
§ 
e< 

<i 
bo 

CX 

y 

b 

w 
vi 
«o 
VS 

CV 

o 

eb 
'o 
o 

v> 
CO 
CX 

O 
b 
<x 

Vi 
be 
or 

o 
'S 
ey 

o 
*0 
er 

Vi 
ro 
fy 

Vi 
o 
o 

jt 

v> 

q 

V 
Ci 
bo 
ey 

Vj 

ey ^y 

V 
S' 
ef 

Vi 
S' 
e< 

V> 
S' 
<x 

V 
S' 
X 

~ 

CD 
O 

V) 

? 

Q 
y> 
<x 

eo 
c> 
CO 
<-x 

Ci 
CO 

V) O 
o 

CO 

v> 
bo 
<x 

o 
b= 
CX 

Vj 
bo 
ex 

Q) 

CX 

Vi 
O' 
«x 

vb 

X 
V. 

ft 

Ci 

CO 

Ci 
Vi 

CO 

V) 
CO 
ox 

V) 
CO 
rx 

Cj 

b 
cy 

Ci 
cy 
rx 

Cj 
eO 
b< 

O 
CO 
e< 

o 
ef 

*- 

4' 

Vi 
O 
o 

b 
Cy 

o 

t0 
ey 

V) 
-■ 
<< 

<o 
S' 
<x 

b 
c< 

Vj 

<X 

0
7
 

| 

0 

Ci 
S' 

St 

it 

t'T) 

Q. 
> 
*< 

O) 
>s> 
eX 

y 

CX 

Vi 

0s 

Vi 

Of 

Vi 
V 
to 

V 

CX 

Vi 
to 
«X 

y> 

X 
c 

O 

X 

•£ 
ex 

V. 
CO 
C{ 

O 
<V> 
ex 

O 
>- 
ef 

V) 
<0 
<x 

V, 
<o 
C( 

V 
to 
ey 

Vi 
eo 
; i 

*, 

<S^ 
e< 

it 

V> 
v9 
Cx 

y 

V 
V 
rr 

Q 
'9 

V) 
S' 
cx 

Vi 
e> 
Sf 

Vj 

b 
X 

< 

b 
cx 

Vi 

cx 

1 
°
6

 

0 

Ci 
C' 

cy 

vr 
Vi 
V> 
O 

U. 

S 
e* 

*0 
C> 

'X 

Vi 
v3 

«X 

V) 
> 
ex 

V) 
vS 

v> 
> 

Of 

Vi 

^x 

Vi 

b 
ex 

X 

«§ 
•O 

X Y. 

Vi 
<o 
Co 

V 

V; 

o 

o 
c^i 

O 

V. 

to 
Or 

o 

cy 

V 
> 
OS 

Vi 

b 
o 

X> 

O' 

V 

CX 
Co 

Vj 
to 
o 

y 

S' 

eX 

Vj 

>3 
Of 

Vj 

Vj 

"0 

C 

cy 

Vj 
Oo 
r< 

V. 

r' 
t 

0
5
 

1 

<a 

s 
Ci 

Oc. 
O 

W 

-S' ”0 
v> 

Oi 
ex 
"0 

Ci 
bo 

Or 

Vi 
bo 
ex 

O) 

^X 

V) 
bo 
Of 

X * 

Vj 

% 

u V 

V- 
Vi 
> 

Vi 
o 

Vi 
bo 
o 

U. 

V 
<o 

V) 
'ft 
CO, 

bj 
r-f 

V. 
; 
'X 

u. 
V, 
to 

b 

u. 

Vi 

^0 

U. 

Vi 
V 

O' 

U. jt 

Vi 
O 
O 

U, 

Cj 

-S) 
ex 

c , 
S' 
<X 

b 

cx 

CJ 
>. 

ey 
ft 

*Y 
t 

* 
o 

V o 
S' > 

> 

v>v 

S' 
o 
o^ *0 

<5> 
> 

o 

Vi 
V, 

Vj 
Vj 

ex 

V 
br 

r\ 

V) 
0^ 

°x 

Vi 
tso 
e» 

v» 
bo 
ex 

W 

Vi 
Vj 

XX 

<i 
t\ 

^0 

x_x 

O 

X 

c eb 
b 
o 

u. 

V, 
O 
" 

u. 

«i 

v 
VS 
Cy 

V) 

■ i 

)x 
O 
br 
to 

u 
O 
b 
*0 

V 
b 
ro 

u. V 
~N 
Vj 

3^ 

jf 

u> 
V 

X 

V 
-9 

*x 

•c 
V 

cy 

Vi 
'TS' 
ex 

0 
Ci 
o 

O' 

1 
0
3
 

1 

c> 
Vi 
0 

Vi 
s- 
05 

% 
■3- 

5 

it 
<0 

*0 

Ci 
bo 

•o Vi 
bo 
o 

«c 

o 

e< 

V) 
-s 
Of 

O 

b 
Or 

O 
tv 

*x 

V 

V 
O 
is 

X 

,o 
•o 
CO 

X 

u. 
o 

") 

Ci 
b 
O 

Vi 

V 

CO 

Vi 

' J 

Vi 
Lc 
ey 

xv 

cy 

■v 
*o 
"0 

g. 
V 

S' 

ef 

uW 

to 
<0 

o 
’o 
Sf 

V 
xS 
*X 

(Vj 

b 
ef 

Vi 
Vi 
to 

V 
J* 
rx 

V 
bt. 

cy 
•» 

2
0
 

| 

o 

<0 

V 

*0 
*■< 

it 

o 
be 

o< 

it 
Q 

CCj 

'L 

<0 
bo 

ft 

o 
<j 

CO 
s 
CO 

ct ? 
0s 

V) 

b 
0c 

Vi 
vS 

e\ 

Vi 
Vj 

X 

V 
V> 
> a: 

Co 
V, 
e0 

Vi 
brj 
O 

O 
V) 
°o 

V) 
V 

Vi 
r- 

X 

CL 
be 
a 

V 

o 
V b 

to 

o 
be 

ef 

U. k 

O 

O 

b 
to 

Vj 
S' 

vy 
•ft. 

VX 
C\ 
cy 

vJ 

fx 

v 
Oe- 

rX 
*y 

_ 
o 

o 
o 
*0 

o 
S' 
ef 

i: 
O 

ex 

o 
'D 
cO 

u. 
<o 
'vS 
CX 

o> 
o 
rx 

o 
Cl 

CO 

o 
o 

^0 

Vi 
V. 

°x 

o 
bo 

eX 

o 

<x 

Vi 

<X 

X 
O 
X- 

V) 
V 
*0 

U.-JC 

O 
b^ 
CX 

Vi 
b- 
r< 

V) 

O 

o 
0. 

CO 

V) 
Ci 
0> 

V 
b 
X 

c 
% 
cy 

O 
S' 
O 

Vj 
V) 
"O 

V, 
b 
cx 

IA V 
o 
'-3 c< 

V 
Vi 
'Oi 
ef 

V 
S' 
cy 

V. 
3 

cy 

V» 
-> 

\ < 

- 
Y 

o
o
J

 

v> 
v> 
to 

v 
cs 
ey «7) 

o- 
c> 

V) 
be 
et 

V) 
V 

CX 

V) 
bo 

CY 
a: 

V) 

V 

V) 
c^ 
ey 

Vi 
•V$> 

«X 

V) 
br 

e< 

X 

Vj 
Vj 
O 

V. 
Vi 

X 
V> 
V> 
to 

X 

€ 
°X 

O 
b- 
O 

*i 

O Ci 

CX 

u. 

Vi 
o 
<X 

Ci 
be. 

«V 

Vi 

X 

o 

cy 

v> 
O' 
O 

u. V 

> 

g y 
Vi 
S' 
ef 

o 
be 
Or 

<0 
S' 
r< 

c 
-3 

i V, 
br. 
CX 

O' 
X 

o 
Q 

- “ 
ro «T if) ID N- CO O) O - eg ro in VD s- CO o o 

eg eg eg CJ 
g 
eg 

if) 
eg 

eD 
eg 

GO 
eg 

0i 
eg 

o 
ro rO 

c 
_o 
T3 

1 

c 

o 

S
w

e
e
p

J
jQ

_
M

e
 
to
 
2
 5

.0
 
M

r 
in

-0
 

2
5
 

m
m

 

M
o

n
u

o
l 
□
 

A
u

to
m

o
ti

c
 
B

 



34 

03 

I < 
| \~ 
in 

o O 

to s 
001 

ui § 

il 
< o 

I- E 

o 

tr 
LjJ 
I 
CL 
CO 
o 

I o 

*1 

CM 

13 

* * 

V) > 

3 Do 

d ° 

d •*. 

3 ? 

Ut 5 

o 

C3 a. 

U. 

V) VU.¥ 
■s> 

CL 
ft 

V) 
o o 

* v\ 

C>o oo 

? O' 

vS 0 

'o 
w 

fo > Ifl 

>0 > 

(to 

id O' 

3 O' 

In I/) 

>o 
l>o| Oo 

10 rrj 

Q 

vi id 'o 

NS > 

ni 

fV) 
v3 N 

v£> 

*r. O 
* 0 

VS vfi 
V) 

no g Q 

<£ 

e id 

k* * 

S* 

sS m 
i *? 

U- V 
o 

3 ^ 

&o 
i ii 

5 0 
L~5. 

0; (» 
N 'S 

v$ 0 

.N •} 

0 

\ \ 

U. 

<t 
<S| <x 

cs ^ 

V) -R 

O 
o| p 

0 
o 
\ X 

bu. 

3 ^ K 

> ,Nfi 

It * * 
- ft 

*> 

4 

(K O 

^ V) 

6o| > 

5 

m °o 

o| si 

s 1 

U§ 

Ifl « 
CK 

<H 
(S 1 

S
w

e
e
p
_
L

fl
_
M

e
 
tn

 2
 5

.0
 

M
r 

in
 
0
.2

5
 

m
i 

M
a
n

u
a
l 
□
 

A
u

to
m

a
ti

c
 

IS
 



I 

i 

! 
j 

- < 
1 K o 1 
cn 

^ o Q 
o 

oo - 
<S O 

Ui g CC 
LJ 
X 
CL 
if) 
o 

00 2 

<! I” p 

o ® 

O 

35 

i 
j 

■> 

T3 
© 
O 

"o 
o 

I 
p 

e 

■> 

: 

-> 

— 

s 

J 

:> 

F> 

r) 

o 

O 
IO 
IO 
CM 

a 

■5 VC 

' 

wy 

•X 

o 

tx 
v-a 1 

Vn 

>> a 
X^ 

*5^ 

si 
K. 

x5 
v> 

->5! v.y 
S| 

cti 
>» 
> 

V, 

Vi 

u; 

2 

-i 

15 

* 

x' 
Vi Vi 

k 

$ 
V 
Vi 

X 

si 

k\| 
X 

Cl 

<y 

<n vS 
X 

V) 

k Vi xi 

*x 
s» 

ei 

.vi 

o 
IO 
CM 
CM 

-3 'ey 

Cx V ex 
X- > 

ex 
\ 
ex xi K 

> 

XJ 

y 
XS 

v5 

kV 

•i 

v 

v» y> 

-> 

Vs 
yi 

sJ 

Vx 

0 

r~ 

SJ 
V 

y 

y 
Vs 

' > 
X3 

U. 
X 

N» 

u.y 
c: *0 

^eji 

N«y 
0 
ex 

ttc 
X 

kM 

K 

•a 

K 
N 
si 

°n 
si 

O 
IO 

CM 

"i 

V- 

<0* 

S'* 
ex 5x 

Vs 

O 

xj 
X 

T «n 
ix 

w 
ex 

*o 
ex 

% 

s^ 
Vs 

V 

X 

X 
> 

it 
’« 

V> si 

ex 

V<j si 

X> 

sS 

\s 

Vv 
s* 

si 

ej 
v; 

Vk 

-0 

k.v 

y 

kn 
'S 

<- 

k> 
<X 

K 

N 

k e^o N 

■0 ' 

si 
^3 
K 

ex 

O 
IO 
o 
CM 

X 
Xs 

V» 
vj e* 

UJ 
>: K 

>■ s> 
e» 

y 
M 

Vi 

y 
q 

S 

V. 

V 

X 

si 

X 

X 
Vi 

X 
X 

X 
V? 

k 

|X 

^y 

v» 
X 
ex 

«n 

0 
15 

»5 

sa. X 

O 
IO 
o> 5 £ 

V^C 

ex 
, X 

■i 

0 

V 
ewa 

'oj 
e^ 

> 
ex 

-i 

y 

‘<i 

y 

Vi 

y 
w 
K 

’X. 
u 

<* 
ey. 

”h 
^s 

Xa 
ex 

>- 
xi 

x» 

ex 

y 

u. 

^y 

vi 

0 <0 
e> 

Vx 

e<4 

^r> 

ey» 
X 
Oo 
M 

*0 X 
'y 

o 
IO 
00 

Sr 
o 

* 

lx 

*> 
ex ex 

y 

ex 

*5= > 

V) 
y 

«q 
Vi 

y 

si 

y 

e^ 
ex Q 

Vs 
y, <a X 

X 
X 

is 

3 <y» 

kk 

k 

y 
<si 

-s3 
s X 

^s 

ex 

Vt 
X 
cn 

o 
IO 
N 

0 

5? 
ex 
S^ 

Vi* 
«0 

ex 

V| 

? 

<AV 

X 

V, 

X 

0 

?5 
CX 
X. 

x: 
ex ea 

C; 

<55 
ex 

V 
o- 

s 

y 
> 
Vi 

V 

K <i 

■5' v> 

”er 

X 

Ki 
■5 

X 

X 

0 

i 
N 

y>' 

X 

X 

”2 
X 

v: 

y 

V 

■? 
V 

M) 
X 

Si 

ej 

c 

"x 
X V 

0 V 
M 

0 

<a 

O 
IO 
<0 

ex 
Cjs 
X. 

V 
ex 

xS e> <> 

y 
x> 

ex 

V> 

5 ex 

ev 

n5 
ev 

> "5 
X 
x_ 

y 
X- 

.V 

y 

Xi 

< 
o. >i "x 

\ 
X 
N 

"x s 

5 

e« 

$ 

V 
X 

X 
X 

ky 

■*3 

£ 

y 
<1 

x 

fo 

X 

■a 

«? 
X 

k 
<5 
X 

*x 

o 
IO 
tf) ex 

X. 

y 
tx 

xi ex. 
X 

y 
«o ex 'o 

'v; 
'i s 

§ 

5( 
>> 
V> 

V 

% 
K 

x 
1^ 

X 

X 4 

u 

1 
X 

M 

K 

ex 

k* 
5> 

5; 

v 

X 

e^» 
X 

Cl 

\ 
X 

X $ 

o 
IO 

1 
e» 

<a 
V 

■av 

>s 
T» 

c 

ex- 
s 

v 
v> 

X X 

V) 

ea 

si 

* tx 

V. !a 

* 
<*> 

-X 
•*t <o 

X 
> 

X 

Is 

ei 
^0 

X 

X 

X 

«! 
X 

X 

X 

V 
O 
x 

y 
Os 
ex 

X « 

s 
X 

^s 

s. 

■a 

■fe 
X. 

V*i 

5 

si 

V. 4 

o 
IO 
IO 

e^ 
sx 

TO 
X 

V 
» 

v» 
*5 

er> 

X 

y 

ex 

•e> 
'x 

X, 

-i 
V) 

s? S* 
% 
N 

X 

V V 

v2r 

V 
s, 
X X 

X, 

sj 

'y 
X 

x: 

$ 

e>* 

$ 

X 

es 
y 

v 

£ 

->y 

X 
Oi 

Vs y 

X 

X 

s 

* 

X 

sj 

55 

. V* 

0 
X •3 

o 
IO 
CM 

f~ y 
Vi 

4 

V 

* 

>1 

C; 
0 

y 
e* 
e^ ea 

x 

Q 
ex 

V* 

5 

ex 
cb 

y y 
w 

Vs 

X 

X 

O ex 

5 

-< "5 

ej 

> 
xy 

vC 
X- 

y 
ex ea* 

5 

•3“ > X 

X 

s3 

O «l 

o 
IO 

-a 

ea 

* 

ci 

vi 

o 
lit 

X 'o 

X 

v 
cr» 

Oj •i 
X 

> 

X 

«9 
i 

*CJ y 

eb- 

y 
y 

Vx 
es 

Vs 
X 
X 

q ^5 
ci 
X 

Vs V» X 
^t 

■i 

y 

y 
eJ 

X 
<4 X 

X 

Vx 

't 
X 

fci 

c 

Vt 
M 

ei 
Xi 

-3 

o 
fO 
o 

o 

ex 
*x 

V 

o eii 
xl X 

>» 
ex ki ej ex 

X. 

it 
s*» 

S Tx y y y 
Nj 
Vs 

Vs *s 

x 

eM 

X 

Vo 

X 
** 

s s 

<•* 

X 

< 

0 

y 
X 

> 

> 

•x 
X 

»<V 

tj 

Vs ci > 

<3 

o 
IO 
o» 
o 

k 

s? 

Ct 
ea 

* 

o 
^7 

Ci 

X 
ex 

y 
'vi 
ex 

sS 
ex ex 

> 

X 

Xj 
>s 

V 

O ci 

y 

K 

X 
X X 

X 

Cj 

<i 
X 

*») 
■55 

X 

"tt) 
X 
X 

V 

tb 

y 
q 
X 

Vs Vft 

ex 

<T) 
ea 

•3 

o 
IO 
00 
o 

V) 

■s? 
V 

lb 

tx 
V 

S» 
ex es» 

V 

'SJ 

y 
y 
^x 
Xfi 

Vl 
o 

«a 
e>; 

i <5 
ex 

Vo 
X 

y 
Ov 

v^ 
X 

X 
Vx 

y 
y 

Os 
<0 
vK ei 

X 
ex 0? 

> 

ex 

o 
to 
K 
o 

S3 

K. <b K 

y 

ex ei 
X 

'i 

e>a 
S^| 

Xi 
ex 

*x 
< 

Vi 

> 

y 
•x»^ 

si 
X_ 

eS 
e^ 

nS 
■o 

ex 

ex 
ex 

X 
k 

y 
y. 

k 
q 
vi 

y 
> 

y 

Vs s 

<a 
^s <*• ex 

■a 
sS 

Oca 
X 

o 
IO 
(6 
o 

o 0 

V 

u. 

"> 

ex 
X 

K 
X_ 

si 

* 
si 

■» 
Vi 

K 

v> 

N 
ex 

y 

u. 

<< 
<» 

v 

v> 

x 

* 

x. 
si 

v% 

si si 

V 

s3 

\ 
si 

sS 

>i 

X 

> 

< 
X 

* 
k- 

y 

V> 

4 

«o 

xi 

>3 

Sj K 
X 
<s 

v3 

v3 

sS 

o 
IO 
in 
o 

eo 

Vi 
o 

ky 
'X. 

£ 

< 

1- 
Ci 
'r, 

k 

M 

> 
v> S 

X- 

Vi 

V> 

Vi 

«v 

Vt 

s 

u.< 
X. 

yi 
*$ V* 

v^ 

u. 
■n 

y 

2 

y 

'ei 

'k 
rs 
A 
e<i 

k 

k 
X 

t« X 

k< 
sft 

ky 
es> 

N 

k 

Vi 

> 

X 

Vi 

'ak 

"x: 
Vs 
X 

> 

tf 

O 

> 

X 

V 

o 
IO + 
o 

'3' 
ky 

fo 
X 

V 

k. 

X* 

u. 
ex 

* Wv ■* 4 
M 

> 

W 
55 

k~a 

N 

>f2 

3< 

”5 

cr 
•5 

Nk 

S 
X 

v 

y 
X 

y 

*5 

k 

y5 

**S 
X 

k 

k 
X 

k 

k 

> 

k»c 
X 

e 

k V) 

yC* 

C 

•o^j 
b. 

> -* 

^s 

o 
IO 
IO 
o 

X 

Vi 

% 
V 
ex 

*5 

k< 

cy 
4 

"vS pe sS 

Vi V? 
sS x 

Vi 
•5 

k»< V.W 
h 

a 

Vk 

1 

xy 

1 

y 

cj 
*>> 
S«- 

k 

T: 

3 

k 

"5 
> L 

k 

<> 

k 
X 

ky 

k 

k*: 

l: 

k 
> 

‘0 s9 
X ■0 

* 

V, 
X. 

X 

o 
IO 
CM 
o 

£ 
Vi 
Vv 

v 

<1 
Vi 

y 
Vo 

TT 

C 

s 
'v> 
Vv 

*vi 
V, 
XJ 

«s 

xi 

ex 

>o 
o 
xi si "s 

Nk kv 

3 

U.^* 

S* 
Vs •». 

y 

X 

k k 

X 
k 

Hi 

k 

’X 

Si 
ky 

si 

'x 

kx 
V\ 

~5 
K 

si si 

X 

si 

'X 

Vv 
X 
<1 

o 
IO 

o 

> 
v> 

V> 

iS 
'S 

X 

y 
NS 
\j X M 

X 

sft 

v> 
1* 
sS 

*o 

n3 

> 

S^ 

v^ 

si 
"5 

y ky 
»o 

^u. 

y 

y 

l: 
VI 

k o< 
”o 

X 

e^ 

Vs 

k 

*s: 

k 

s 

'A 
y 

k. 
q 
sd 

Vo 

sS 

*0 

Xi xi 

sS 

Vi 
£ 

** 

o 
IO 
o 
o 

si 

V} 

<3 

'vi' 
•si 

-i 

1 
's 

Vi 

"» 

K s 

ex 

S >i vS 
^Wl 

Os 

xS 

•>V 

"5 

•>k 

y; 

yy 

x"~ 

t* 

Vi 

y y X 
v» 
ki 

k 

0 
Vs 

K 

? in 

ki 

ei 

y 

k K 

■> 

ev 
K va 

s2 

si Vi 

X 
-< 

I 
- CM IO M- o CO X CD <D o - CM IO m to X CD <T> o 

CM CM 
CM 
CM 

10 
CM 

M- 
CM 

m 
CM 

to 
CM 

X 
CM 

CO 
CM 

m 
CM s IO 

_o 
■0 

1 

c 
3 
0 
0 

S
w

e
e
p

—
L

g
_

M
e
 

to
-2

5
.J

3
. 

M
e 

In
fL

Z
J 

M
a
n
u
a
l 
□
 

A
u
to

m
a
ti

c
 
B

 



36 

i? 
s v) 
o Q 

U>l „ 
COn O 

UJ I P^. 

CD 2. X 
< r q. 
l-s CO 

l o 
e Z I o 

Nj 

t1 

ut 

u ~.c 
¥> 

■ o 

2 

s 
I B 

II o o 

” 8 

IO 
OJ 

OJ 
OJ 

5 

; s 

* 

Gf 

y V V if y 

2 

H 

<c 

y 

a 
y y y 

O 

y 

o 
~ 

CD 
0 

V 

Of o 

¥ 

a a 

ft 
Vi 
a 3 o 

w 

i 
v< 

y 

a 

y 

Or a C5 
.s 

y 

a 

ft 

0 Of 0 a 
3- 

£ 
o 

k* 

a 

Or 

y 
0 
3- 

0 
$ 

Q 
tt 

ft 

k 
o 

V y 
0 

1 <3 Gr o 0 ft 

k.y 

§» 

V 
© 
© 

ft 
•< 

O 

V) 

*x 

& 
ft 

ft 
3s 

3 

©k 
*\ 

CD 
o 

ft 

*t 

* 
© 
«) 

0 

*t 

\ 
«t 
<t 

ft 
* 

ft 

* 
O 

<1 

ft 
O) $ 

f* 
\ 
ft 

y 

5 > 

y 
Q 

'X 
cs 

o 
fft 

ft 

o ft 
ft 

ft 

ft 
fft 
ft 

o 
«) 
ft 

y y 

fL 
ft 

y 
© 0 

> 
ft 

o 
«5 
ft ft 

0 
* 
0 

0 
<0 

y 

jO 'C 

ft 
*s 

k 
O ft 

* 
*t 

ft 
•ft 
ft 

ft 
"1 
ft 

w 
© 
«© 
* 

n 
n 

ft 

n 

ft 
ft 

0 

ft 

y 

ft 

V 

ft 

"ft 
ft 

n 

ft 
ft 
ft 

ft 

ft 

© 
© 
<x 

ft 
ft 

ft 
05 0 

’b 
«© 

yy 

*© t 
ft 

ft 
ft 
n 

ft 
> 

ft 

© 

J? 

ft 
fft 

o 
*> 
ft 

0 

ft 

V. 
ft 

* 
ft •S' 

") 
© 
«) $ 

ft 
ft 
'I 

ft 

3 

\ 
ft 

ft 
*> 

ft 
c< <0 

ft 
ft 

f< 

\ 
y 

§ 

ft 

w 
o 
> 

y 

<H 

ft 
fft 
ft 

©> 
s 

© 
© 
ft 

ft 
ct 
ft 

ft 
•*) 
♦i 

ft 
«l 
ft 

\* 
y 
© 
«N 

© 
N 

y 
© 
© 

y 
© 
N 

0 
3. 

ft 

0 

ft 

ft 

<t 

©V 

= 
& 
N. 

G * 
Q, 

0 
Q 

© ft 
•) 
ft 

V 

*t 

ft 
ft 
*c 

ft 
w 

ft 
«i 
ft 

'o 
ft 
*t 

y 

j 

y 

ft 

y 

<* 
O 

$ 
ft 

© © 
© 

«* 

© 
© 

ft 
C5 

ft 

fs 

© 
© 

y 

*t 

■» 

ft 

© 
© 

y 
© 
© 

ft 
«t 
ft 

fft 

y 
© 
© 

n 

© 
>s 
*\ 

OJ 
© 
© o 

* © 
© 

** 

ft 
cl 

«t 

ft 
Cl 

f< 

w 
o 

J? 
•c 

ft 
*\ 

ft 
ft •s 

0 

<X 

’’ft 
<n 

y 

«x 

>y 

N 

© 
* 

© 
© 
«X 

© 
© « 

N 

© 
© 

© 
© 

*1 

0 
ft 

ft 

© *o 
3 
ft 

y 

§ 
•c 

& 
N 

\ 
% 
ft 

0 
«t 
«t 

ft 
ro 

f< 

0 
ft 
f< 

V 
ft 

f{ 

c© 
*x 

= 
© 
N <t 

t 

y 

0 
© 
© 

** 

ft 

ft 

ft 
<t 

ft 

»t 

1 

ft 
ft 

■c 

o o 
o 

't 

O 
>. 

Y 
© 

*1 

k 

*\ 

© 
o 
*\ 

> 
© 
© 

© 
© 

O 
© 

ft 

y 
© 
© 

f< 

© 
© 

n 

© 

°i 

© 
«) 

*x 

w 

? 
ft 

© 
\ 
\ 
ft 

f« 

© © © 

vx 

C© 

O 
© 
© 

'I 

© 
V 

•» 

y* 
© 
©v 
\ 

© 

<1 

ft 

1 

ft 

ft 

0 

ci 

*1 1 

N 
ft ft 
f» 

V 

t 

V 
© 
© 

It 

© 
N 

© 
© 

© 
© 

•t 

© 
© 

© 

N 

ft 
ft 

ft © 

** 

y 
o 
ro 

X 
© 

*x 

© 
© 

q 

f? 

ft 
ft 
ft 

y 
© © 

*N 

© 
■s © 

«!) 

at 
o 

© © 
© 

y 

*> 
© 
<© OS 

ft 
ft 

Q 0 
Q 

ft 
ft 

*c 

ft 
<»> 

ft 
^>- 

•c 
N 

¥ 

3 
41 

y 

*1 

V 

I 
f\ 

© 
© 

t 
C5 

<i 
f< 
*t 

0 
0) 
*T 

ft 
*t 
ft 

ft 

*t 
0 

ft 

»t 

y 
© 
3 

y 
© 
c© 

ft 

T" 
© © ft 

0 
ft 
<t 
*i 

ft 
ft 
ft 

© 

to 
o 

ft 
•t 

*t 

V 

*> Gf 

y 
© 
«© Ci 

* 

<5 
> 

fc 
$ 

ft 
*> 
fj 

q> 
•t 
f< 

k* 

•t 

y y 

5i 

•t 

ft 
t 

ft 
G CJ Gf a 

y 
o 
Qj 

*x 

fft 

0 
to 

1 

ft 
•*j 

© 
*© \ 

ft 

o 
fft 

ft 

ft 
«5 

*t 

c© 

K 
O 

o 
<»> 

*» 
§ § 

1 
* 

"t 

* 

* 

\ 
Gf > 

»x 

ft 
N 

ft 
Gf 

w 

2 

y 

O' 
vS 

*1 
<3 O o 0 

y 

a 

y 

o 

ft 
3> 

ft 

ft 

* 

ft 
V) 

ft 
o 

© 
«© 

ft 

* N 

<0 
o CJ a 

* 

a a o a 

<3 
CO 

M 
a a 

tc W 

a 

ft 

■3- 

*1 

y y 

o 
5 

a ") 

•O 
o 

* V 

a 
V H y X 

a 
y y 

a 

+ 
o 

• 

? IO 

5 ° 

OJ 
o 

' O 

o 
o 

>N 

8 
- OJ K) ©■ to CD 0- 00 at o - CM IO * m CD 0- CD at o 

OJ OJ 
OJ 
OJ 

ro 
OJ 

* 
OJ 

lO 
OJ 

CD 
OJ 

r*~ 
OJ 

CD 
OJ 

at 
OJ St to 1 

! 

M
a
n

u
a
l 
□
 

A
u
to

m
a
ti

c
 
B

 



37 

l 

i 

1 a 

1 -2 
( o 
: -o 

c 
a 

(ft 

Hi 

CO 
00 I m 
UJ ° 

-»i 
CD z. 

< o 
I- 2 

< 
Q 

o 

cr 
LxJ 
X 
CL 
cn 
o 

§ o 

o 
2 to 

o 
£ 

-tf 

o 

IO 
CM 

cm 
04 

04 

s 0 V ■*d * V 

2 * 4 

K 

0 * 5C 0 V 0 

CD 0 0 0 

* 

0 C 4 c c 0 

* 

4 

■*. 

a 

It 

e 0 0 

u> k 1C 

0 4 0 0 0 0 

£ 4 0 
W] 

0 4 0 

* 

4 <c 4 4 4 4 

*r 

* 

* 
4 

ic 

4 4 0 e 0 0 4 
i^¥ 

4 

k 

4 4 4 <t 4 4 

CD -j 4 
a 

V 
s -4 4 

* 

Vi -4 4 4 4 4 
o 
* 

V 
bo 
* 

X 

4 0 4 4 4 4 C 4 

M. * 

4 

k^ 

Vi -J 4 4 4 4 lo 

<£ 4 -j > 

,vj -4 -4 4 

* 
Co 
4 4 4 4 4 4 

V 
bo 
¥ 

k 
o 
* 

< 

4 4 4 4 4 0 0 -j 4 
* 

4 

1C 

4 4 4 4 4 4 

* 4 4 

V 
■a 

Vi 4 4 4 

V 
0 
\8 

4 4 4 4 4 

* 
0- 
* 

V 
o 
Vi 

* 

< 4 4 4 4 4 4 4 4 

V 
>1 
w 

lc 

4 4 4 4 4 4 > 
'o 

V) 

n 
<0 4 

V 
*o 
Vi •J -4 4 

* 

-4 4 4 4 
* 
o 
* 

* 
o 
Vi 

k 

4 4 4 4 4 4 0 4 4 

* 

> 

>0 

< 

> 

Vi 
~J 4 4 4 4 

> 
Vi 

CM u 

ao^ 

>> -4 4 4 

* 
a 
vi 4 4 4 4 4 

*-> <"• 
* 

* 
rs 
Vi 

V 

4 4 4 4 4 4 4 4 4 

1C 
> 
V) 

lc 

4 4 4 4 4 4 > 'o 

= vi -4 
m 

4 4 

* 
o 4 4 jc 4 4 

* 
Co 

v 
o 
V 

* 

4 4 4 4 4 4 4 4 4 

k 
0 
Vi 

* 

4 4 4 U 4 
n 
V) 

c* 

O 
m 
Vj -4 

** 
a 
Vi -j 4 4 

** 
c» 
v> 4 4 4 4 4 

V 
s» 
0 

v 
O' 
> 

* 

4 4 4 4 4 4 4 4 4 

»c 
Vl 
Vi 4 4 4 4 4 

s 
*0 

a> 
o -4 

V 
O 
v> ^1 0 4 

* 
4 4 4 4 4 4 

< 
> 
> 

* * 

4 4 0 4 4 4 4 0 4 
o 
* 

1C 

4 4 4 4 4 4 
O' 

*0 

CD 
o 

0 
c -j 

* 
\S 
* 0 4 

k 

>4 4 4 4 4 4 
* 

* 

« 
> 
* 4 4 0 0 4 0 0 -4 

* 
> 

k 

4 4 4 4 4 4 
> 
> 

v> 

o 4 4 

\c 
Ch 
* 4 

1C 

-4 0 4 4 4 0 

* 

J 

k 

a 

k 

4 0 0 0 0 

k 

0 

k 

0 4 4 4 0 4 

CD 
O 0 0 

V 

0 0 0 0 4 0 

V 

0 * 

v 

0 4 * ic 0 0 J 0 

in 
O ■V iC 0 X. V *: 0 SC SC 0 

* 
o 

IO 
° 

OJ 
O 

— 
o 

o 
o 

I - CM IO <*• m CD r*~ CO <T> o - CM fO <* m CD h- 00 <y> O 
CM CM 

CM 
CM 

IO 
CM CM 

in 
CM 

CD 
CM 

h- 
CM 

CO 
CM 

a> 
CM 8 IO 

e 
o 

•o • 
2 

3 
O 
O 

| 

b 
| 
5 
£ 

a 
i 

Sw
ee

p_
L

2—
M

e 
to

 2
.k

.Q
.M

c 
ln

_0
 3

 ?
 m

in
 

M
on

ua
l 
□
 

A
ut

om
at

ic
 0

 



38 

</> 

» o 
© 

® I o 
uj g cc 

‘ LjJ 
X 
Q. 
(/) 

O 

CD 2 

< 5 

I o 

*1 

ro 
- CM 

CM 
CM 

CO 

! s 

2 

Cl 
Cl 
X 

X y X X y 

' 

CD 
o 

^x 
<1 

* 

* 
91 

d 
X 

-x 
0 
X 

d 
0 
X 

V 
o 

X X 
X 
X 

91 

3 

$ 

■i 

y 
y X 

W) 

* 

^0 

y 
o 

X 

O 

O 

X 

ro 
X 

X 
91 
91 
x 

Cl 

C\ 

y 
o 

X 

0 
Cl 

X 

0 
Cb 
X 

o 
X 
X 

y- 

o 
X 

«a 

X 
Cl 
X 

X 
X * 

91 
9i 
X 

y 
0 
9) 
X 

y 
Cl 
Cl 
X 

< 

X 

x^ 

91 

91 
X 

O 

91 

X 

91 
X 
X 

Q> 

3 3 
X 
X 

91 

''C 
X SL 

Q> 91 9) 
X 
X 

91 o 
X 
X 

X 

CO 
Cl 

X 

S' 
<b 

y 
o 
0 
X 

o 
0 
X 

91 
91 
X 

Cb 
0 
X 

y 
O 
O 
X 

o 

X 

Q 
O 

X 

o 
Cl 
X 

Cl 
Cl 

X 

X 
o 
91 
X 

y 
q 
Cl 
X 

V 

o 
X 

<3 

Cl 
X 

Q 

Q 
X 

Cl 
<1 
X 

o 
Cl 
X 

Cl 91 
X 
X 

o 

o 
X 

91 

9) 
X 

y 
V 

O 
X 
X 

o 

Cl 
X 

91 
X 
X 

O 

Cl 

X 

Cl 
X 
X 

91 
X 

91 

O 

i£> 
Cl 
<1 
X 

y 
o 
ci 
X 

91 Cl 
0 
X 

Cb 
Cl 
X 

y 
o 
o 
X 

o 

O 
X 

Cl 
c^ 
X 

91 
X 
X 

y 
O 

X 

V 
o 
91 
X 

Cl 
91 
X 

Cl 
Cl 
X 

0 

91 
X 

<1 

0 
X 

<3 
O 

X * 

<i 

s 

o 

91 
X 

y 
o 
9) 
X 

y 
O 
91 
X 

Cl 
Cl 
X 

91 
X 
X 

o 
o 
X 

91 o 

9i 

X 

91 

O 
X 

v»\ 

1 

<1 
\ 

91 
X 

y 

o 
X 

<b 91 

X 

o 
91 
X 

V 
O 

9> 
X 

o 

X X 
O 

QD 

X 
X 

Cl 
Cl 
X 

V 
o 
91 
X 

y 

Cl 
N 
X 

91 
X 
91 
X 

o 

91 
X 

o 
91 
X 

<1 
9) 
X 

o 
0 
X 

Cl 
91 
X 

o 
O 
X 

o 
X 

y 
o 
91 
X 

y 
0 
'X 

Cl 

91 
X 

0 

91 
X 

9) 
91 
X 

Cl 

* 

9b 

91 
X 

91 
O 
X °C 

! 2 <b 
N 

*x 
o 

91 

y 
o 
0 
X 

91 
Cl 
X 

0 
91 
X 

Cl 
91 
X 

y 
T1 

X X 

o 
Q> 
X 

o 

ai 

9i 
y 
o 
Cl 
X 

* 
O 
91 
X 

V 
O 

91 
X 

X 

X 

o 

\ 

Cl 
Cl 
X 

Cl 
9> 
X 

o 
o 

X 

o 

o 
X 

o 
0 
X 

Cl 
Cl 
X 

y 
9) 
O 
X 

y 

CX 
s, 

o 

9) 
X 

>1 
X 

0 
0 
X 

0 

X 

91 

O 
X 

<1 
o 
X "9 

CM 
Cl 
9l 
X 

X 
0 
0 

•1 

* 91 

X 

<1 
Cl 
X 

o 
9> 
X 

X 

<i 
X X 

91 
X 
X 

91 
91 
X 

o 
Cl 
X 

V 
o 

V 

0 
X 
X 

V 
Cl 
0 
X 

Cl 
X 
X 

<h 
N 

91 
c^ 
X 

ai 

o' 
O 

Cl 
91 
X 

o 
91 
X 

o 

X 

o 

X 

y 
0 

X 

y 
O 
91 
X 

Ql 
91 
X 

Cl 

X 

Cl 
o 
X 

0 
o 
X 

Cb 

o 
X 

91 
91 

= 
Cl 
Cl 
\ 

91 

§ 

V 

0 

0 
0 
X 

C5 
0 
X 

0 
o 

X 

X 
o 

X 

o 
o 
X 

Cl 
X 

0 

o 
Cl 

X 

Cl 
Cl 
X 

V 

91 
X 
X 

V 
91 
X 
X 

Ci 
Cl 
X 

0 
Cl 
X 

Cl 
Cl 
X 

o 
<i 
X 

o 
o 
X 

0 
o 
X 

o 
o 

X 

o 
o 
X 

o 
o 
X 

X 
o 
0 

y 
0 
0 
X 

Cb 

q 
X 

91 

91 

Cl 

91 
X 

<0 

o 
o 
X 

Q 
Cl 
X 

X 

°9 

O 
Cl 

X 

o 

91 
X 

y 
Cl 
9i 
X 

V) 

o 

Cl 
X 

0 

91 
X 

X 

X 

Q 

N 

c* 

X 

y> 
91 

X 

o 
Cl 

X 

V 
o 

* 

y 
O 

V 
X 
X 
X 

Cl 
91 
X 

o 

o 
X 

Cl 

91 
X 

9) 
O 

X 

91 

o 

o 

si 
X 

o 

SI 
X 

o 
91 
X 

v 
o 
9) 
X 

y 

Cl 
O 
X 

X 
X 
X 

Cl 
Cl 
X 

0 
91 
X 

o 
X 

91 

O 
X 

o 
X "V 

0> 
o Sb 

\ 

c 
<h 
\ 

91 

9) 
9) 
X 

o 

o 
o 
X 

V 

X 
<Cb 
X 

Q 
X 

Q> 
X 

Q 
X 

Cl 
Cl 
X 

V 
o 
91 
X 

V 

a 

V 

Q 

\ 

Cl 
91 
X 

o 
Cl 
X 

Q 

9) 
X 

o 
Cl 
X 

Cl 
O 
X 

Q 

\ 

o 

X 
C/J 

y 
0 
0 
X 

y 
o 
q 

Cl 
91 
X 

<r 
o 

‘S 
X 

o 
91 
X 

Cl 
o 
X 

O 
Cl 
X 

o 
0 
X 

X 

00 
O 

9l 
\ 

91 
Cl 
X 

V 
91 
91 
\ 

Cl 
Cl 
X 

91 
Cl 
X 

X 
X 

V 
Cb 

X 
Q 
X 

X 
X 

91 

X 

0 
9) 

V 
Cl 
<1 
X 

y 
9i 
<9> 
X 

o 
Cl 
X 

X 
Cl 
X 

X 
9i 
X * 

o 
0 
X 

o 
91 
X 

91 

91 
X 

C^ 

Cl 
X \ 

V 
o 
Cl 
X 

y 
o 
Cl 

91 

91 
X 

X 
91 
X 

Cl 
cl 

X 

Cl 

91 
X 

o 

91 
N 

o 
o 
X 

X 

h- 
o 

<1 
9l 
S 

Cl 
0 
X 

V 
o 
Cl 
N 

0 

X 

Cl 
0 
\ 

Cl 

X 

y> 

X X 

Cl 
<5l 
X 

Cl 

X 
§ 
X 

91 
Cl 
X 

V 

Cl 

W 
9l 
91 
X 

V 
91 X 

91 
X 

Cl ^) 
X 
X 

o o 

91 
X 

o 
Cl 

Cl 

X X 

y 
9) 

V 
9) 
Cl 

X 

o 
91 Sf 

y 

91 
X 
\ 

ci 

3 

o 

0 
X 

(O 
o o 

o 
0 

y* X 
Q 
X 

9b 

\ X 

"X 
0 

X 
Q 

Cl 
X 

Cl 
"1 
X 

“'S' 
<i 

91 

X 

y 
Cl 

X 

Cl 
Q 
X 

Ci 
<1 VO c0 <0 0) 

o 

*) 
>. 

y y 
o 
o 
X 

o 
<1 
X 

o 
o 
X 

s
o
 

] 

o 

* lO 

5 ° 

CM 
O 

— 
o 

0
0
 

| 

© 
a 

- CM K> in CD h- CO CD o - CM ro in IX) r- CO <7> o 
CM CM 

CM 
CM 

rC 
CM 

^! 
CM 

m 
CM 

<D 
CM 

h- 
CM 

CD 
CM 

Ob 
CM s K> 

c 
o 
■O 
« 
2 

i 
o 
O 

S
w

e
e
p
_
!_

0
_
M

e
 
to

2
5
 

o
 

M
r.
 

in
 
o
 
2

5
 

m
in

 

M
o
n
u
o
l 
□
 

A
u

to
m

a
ti

c
 
B

 



I 2 
*- v) 

iu 

5 

! < 

00 ° 

00 5 

< 
o 

UJ 

O 

£T 
-1= UJ 
oo2. X 
< 5 CL 
h- s CO 

I o 
1 x 
2 o 

t 5 w 
a> 

-Q in 

£ Is* 
s 

Q 
© 

s 
“Q 

CP 
c 
o 

cn 
cT 2‘ 
o 0 

- o> o 
o E C 3 — 0) 
5 IO 

UJ 

«) 

v 
K *> 

:< * 

C2 5 

«i "o 

IX C< 

> 

A C>1 
-SS CS 

&3 

3 

Sw
ee

p-
L

0 
jg

r
m

^
c
T

S
B

 m
in
 

™™
^r

ro
OV

M
M

!«
NT

Tn
iK

Tm
To

ni
C^

M
«0
™«

im
\J
 

C
O

 
M

an
ua

l 
□
 

A
ut

om
at

ic
 E

S 



40 

A
u
to

m
a
ti

c
 
B

 



41 

! * 
** o 
• XV 

if) 

o 1 
in 

S Q 
Og 
<jj s 

s o 
iug tr 

* LjJ 
X 
CL 
CO 
O 

00 = 

< 

sO 

Q 

3 “ 
o 

■ 9 

Ml *» WIC b b X X X *- aw b b b xor Xx h« b 

Ki P S P *0 wV o- >• Cb t>- a- b s» s» Oo Oo Oo b Oo O' Oo S' a© P b o b O' b N»' «V> 0 
'— ‘V 

'w W V' s^ 
X 

b « MK W b b b X X 01 bx bx b 

04 b b b b g g «b» C' b b s3 s» g O' p s» b O' b P b P b O' O P b 
eg *v 2 b *< 

'*-■’ v'' ' w v- 
s^. ls^ 

V X b b X K X b b X X 

eg 
b *o b r-~ o© >J O Oo t' o» Cb b in O' p Oq P 0 Li Oo «Q Oq e© o- b O' Oq b 

--- s S •w ’ v-' 

*«x b b 

2 b tb P' p 0“ *o «b o O' p O s3 b g p Cb P O' o’ O S P P O' Oq V «Sq 

-** 
s •= 

s ■**• 
- 2 2 Cr 

' 
b 
X ~ 2 ~~ H 

bx U m V) X X m V. X X 

O'* P s b O' or "ff" •ol O p o© Oo O' 
’b b o Li O 0*“ In* O' Li Li O' Oq 

vn ©• 

o "** — 
- ' 

S 
a 2 2 

S 
2 

«v 
- 2 S 

~ 

bx y X <A X w bX MX V* 

0 0 
P b 

Sw 

O' O' r~ o- Oo Oo 0q b O' o' 

2 2 

O' 

s 

O' 
S 

P p 

ry 

O 

2 

Li 

2 

o- 

2 

P 
»•< 

«1 b X mX 

b P b Oq b P P o' Oo P Oo sj o© O' o P* d 0 O O b 0© P p — 
vn 

P •» 
-a. S’ — fy fv *v S *y fy s ■— iy •s. 

" ’ >JL •— w v" v"' 

>e u X X X <f> 

0 b w-y Oo 0o >> 'r, p Oo O. Oo S? b b O' O cr O' o o b O' o* ©Q O' O' O' b P <V» 0 
b '*'■ " S 

' 
S S ' 

' s 
r> 

X h 
b «o b Oo t' g b* Oo b p '=? s> Oo V b P O' O' p O' b b O© O' Oq b Oq Li© 0 

■s_ — s. s s 
'w ' '-' 

bX X x X X 

b '? P b v5 >a oo <b t' p Oo 
0 Lb 

Oo O' o~ Oo o 

s 

O' O' 
b 

O' O' S» «b O' Oq O' b &Q Oo 0 
o 

N-v s*' 

X X X X X b X X 
b v» 

Lb 
«b O© C' t'- oo Oo b- b O© 

•A 
do Oo" 0 *0 Li O' O' O' sO «x» O' O' O' >3 Oq Oq 0 

' ' 
* ™” "**• "■*■ 

' 
«X "c '' o 

b X X X O X 

S *1 O' C' nS g sS l' Oo O' o« O' W O' O' O' si! Oo oq Oq O' g Cb L»© oq 

Ci - - 
' Pi “* 

" ' ' " " 
** 

b X X X X X X X 

P P 
vS 

O' t' P' O' Oo C' oi Oo O' b 0 ' O 0 O' o P 0 Li Li O' O 
t) 

O' L>© a~ 

Ci O “'- *• 
Lb 

''*■’ s s ■\ "t S b S •y *y *y 

X X X X bX < X 
M O 

vb U P «• !'' P b- 0o 
Lb 

p " O' Li o o Li 
'sb 

O' b Oq D Oq O' O' 9- 
b 2 

5 
" Cr •2 

s s »y S 
£ 

S «\ *1 

u X bX b 

0 o 
U 

ex 0* " O' 0s b ' P p O' o ' o S. «y b — b O' O' O' o O' m 
o 

a 
N b s. S •V 'X S S 

' 
s 2 • 2 

b X X X X X X X 

0 b H r> O' O' 0 > <N p — o rt " 0 «y w m <y 
Lb 

»y n Li Li ' 
o 

- 
2 •v < S S ^ s 

' 
N s s s s N N S <y s S •v »y •v 

w X X b b X vx X w X X X wx X 

K 
0 

o' 
Lb 

" — O' <a O'' ~~ " b '*-> o m no •b N ry <V Li O' o o ' v- 
O 

i 
2 •Cl 

Cl - 
S s ' s s s *\ fy V N «v S ^ ‘V 2 •Sr s y 

xX X b XX M.X X X w w X X w XX X ba W 

0 p Q o- Ci ' O' V3^ cr~ LS b 
*1 •s •x «y Lb o© Li Li " si' Li O' o b 

O S s 
S 

s. S S s «v *y s *V tV 
- 

•y *v y 

toe w X X xX aw V w X X 

0 «*> P P O' t' r* S3 b- b- b b Cr, to, b b o' Li *o b Oq b b b > 
O’ ' 

" X ' 2 ' 2 ‘ 

b 1C X X u. g X ax bo w w w u. u. w w 'X bw 

* NS vo L- p n3 «b b- b- S3 b VT| tn P Oo p p p b 'a P Vf) Oo Xa p O' b •J 
2 Oc ■'*■ S'. >< \ — *V 

'**' ■ ' 

b X X bw b b X b b x N X htr k. X w w WX bX b b 

? ro b V to 2 >? P nS P P b Oo 
> <b P b b P ©o b o© b S3 Vrv Oq p p b OQ 

° \ \ N. y 
' ’ ' s_ 

X XX X b» X X»J XX ox X w w X 'X X 
eg s3 

u 
sS 

? vS N» «b Oo C' b O' b fo »o Vn P S3 b p <b b b Oo P Oo Oq b- 0© b C' 
y 

'*-' X '■'- 

b X bX H b b b b bX X ht b X u. w X X — 
o 

s3 o 
•V 

b u> 
\ 

P v» •s3 N P 
s. 

b O' b S3 to b Oo b U. 
U_ b O' vn O' vs' 

U. 
to 
s 

Oq b b t' 
y 

• W •P. ' 

h X b b b b KX U.K a u b w aw u. 'X bx 

o b 
o 

P N» to g s3 P s* 'C sS m g S3 P >S P P ’©o °© p P b S O' o© g b so O' 
b \ -i 

x" w 

_ eg ro <0 m 0 r' CO CD O eg ro m 0 0 O eg to m 0 b o 
c 
o c 

Q eg eg eg eg eg eg eg eg eg ro ro 
5 O 

S
w

e
e
p
-L

^
—

!m
c
 
to

-?
JL

Q
-M

e
 
ln

_°_
^.5

 
i 

M
a
n

u
a
l 
□
 

A
u
to

m
a
ti

c
 

IS
 



42 

2 

J 
J 
“3 

to 
2 5k 

s 

f < 

1 *- 
(75 

o Q 

O S 
3 

CD 

UJ D 

-J l O 
CD z. 

< 5 
H 2 

o 

a: 
LjJ 
x 
X 
CO 
o 

I o 

M 
M-| 

o- 
o 
o 
iO 

s 
I 

CM 
Ll. 

s ■§ 

, 

2
3
 

| 

G* 

N 

<0 

£ 

C*X 

*>r 

p 

y 

w 

2 

b 

N- 
Ny 

Vo 

•y 

<b P- 

*y 

r* 

y 

*o 
Pr 

*• 

y 

X 

‘o 

y 

XX 

N* 

y 

P- 

y 

X 

p^ 

y 

ox 

Vo 

y y 

b 

NS 

2 

b 

CP 

2 

«b 

y 

K 

P^ 

2 

P- 

y 

X* 

b 
y 

XX 

Nft 
y 

b v> 

VO 

2 

N» 

y 

O' 

y 

VO 

y 

b 

y 
N_ 

NS 

y 

0 
n 

CM 
CJ 

b 

P 

y 
N» 

y 

voX 

NS 

2 

3 
N- 

»o 

y 
2 

b 

M3 

2 

n3 
b 

NS 

2 

N3 

fy 

nS 

*y 

X 

«V 

X 

VO 

y 

X 

Cb 

y 
NS 

2 

b 

Vo 

2 

Cb 

t\ 

0 

to 
o 

o 
y 

Cb 

y 2 

bX 

p^ 

y 

X 

u. 

X 

NS 

y 

bx 

«o 

y 

nS 

y 

c— 

y 

\3 

y 

b 

NS 

2 

NS 

2 

p 
O 

CM 
NS 

y 

p 

y 

XT 

NS 

2 

x 

VO 

y 

G* 

y 

b b 

Vo «b 

*y 

Cb 

»y 

p- 

y 

Cb 

y 

0" 

y 

X 

p^ 

y 

X 

ro 

y 

X 

y> 

y 

N 

y 

r- 

y 

b 

CP 

2s 

b 

y 
o 

y 

O 

y 

Nfi 

y 

X 

Cb 
y 

X 

< 

X 

X. 
C' 

y 

r~ 

y 

CP 

y 

M. 
vS 

y 

Go 

y 

p 

y 
<b 

O 
CM 

NS 

y 

nS 

O 

JC 

M 

Cl 

x 

Tn p* 

y 

NS 

'y 

NS 

^y 

Cb 

«y »o 
CJ' 

N 

p- 

2 

«N» 

y 

X 

NS 

y 

X 

>• 

y 

bx 

y 

b 

«v 

p» 

y 

b 

2 

CP 

y 

O' 

2 2 

<p~ 

y 

b 

P~- 
y 

u_ 

X 

p 

Or 

p 

y 
<Na 

2 

p 

y 

p 

y 

b 

O' 

y 

p 

y 
«r 
O 

2 
P 

'N 
Cb 

N 
X- 

►»x 

^3 
y 

NS 

y 

\» 

‘V 

r~ 

2 G 

0 

ri 
2 

? 

2 

X 

NS 

y 

X 

Cb 

y 

X 

tb 
y 

o 

o 

a 

Cb 

y 
*5 

2 
y 

to 

y y 
2 

CP 

y 

XX 

2 

X 

Go 

y 2 

CP 

y 
Cb 

y 
p 

y vn 
Cb 

y 
«x 

CO 0 
Tv 

bX 

tb' 

* 

v 

2 

b 
y 

N 

X 

«y 

Oq 

2 *y 

p- 

N- 

cr- 

2 

tn 

”y 

2 

X 

p- 

y 

X 

tp- 

y 

X 

o' 

2 
«o o 

•o 
2 

o 

to y 
tp 

y 

0 

y 

XX 

"cp 

y 

bx 

p 

2 

cr 

2 

M 

O 

2 

O' 

2 2 

Irtb 

P 

2 

p 

2 

OO 

p nS p 
y 

bX 

''O 

2 

p 

•S 

Nfi 

y 

NS 

2 

«x 

»o 

Cl 2 

p- 

•Sr 

b 

NS 

2 

p~ 

y 

Ob 
nr' 

2 

X 

Vo 

y 

X 

p- 

y 

X 

CP~ 

y 
o 
n 

*n 

2 

o 

2 

O 

«») 

o 

y 

vA 

y 
o 
*o 

tv 

2 

xx 

vo 

2 

X 

p 

y 

M 

? 

2 
y 

O' 

2 

p 

y 
p 

y 
p. 

p 
ry 

CD 
nS 

y 

p 

Cl 

X 

ro 

*V 

NS 

y 

P 

*Sc 
VO 

N- 

X 

m 
*y 

N» 

2 

cr- 

•y 

p^ 

Sr 

p* 

N 

o 

o~“ 

2 

X 
to 

or 

X 
p* 

y 

NS 

y 
o- 

y 
0 
to 

Cb 

y y 

0 

y 

O' 

y 

c- 

y 

CP 

y 

X 

P~- 

y 

X 
N® 

y 

Go 

y 

O' 

2 

O' 

2 

p 

2 

P 

2 

p 

y 
0 
b 

<£> >3 

y 

p 

Cl 

bx 

CO 

y 

N» 

N 

p' 

*Sr 

Vo 

X 

? p^ 

2 

NS 

N 

p» 

«y 

nS 

s 2 

X 

py 

2 

X 

Vo 

<Sr 

X 

y 

o 

2 

O 

•y y 
o 

<0 

CP- 

y 
2 

<p~ 

y 

CP 

y 

X 

y 
y 

X 

»o 

y 

Cb 

y 

O' 

y 

Gtj 

y 

b 

2 

P~- 

y 
p 

y 
o 
o 

NS 

y 

3 

bX 

'o 

2 

NS 

2 

nS »o 

N 

X 

»o 

*>f 

«b 

«y 
»o 

*y 

n9 

«y 

NS 

2 y 

X 

vi> 

X 

vb 

X 

p' 

y y, 

cr~ 

y 
Cb 

y 
CP 

y 
<b 

y 

<b 

y 

CP 
y 

CP 

y 

X 

y 

X 

CP 

y 

p 

y 
Go 

y 
Go 

y y 

Go 

y 
p 

y 
0 
<o 

= 

>3 

y 

n3 

C! 

X 

Vi) 
P 

2 

«b 

*y 

VO 

N: 

X 

*o 

«y 

p- 

'y 

nS 

y N 

nS 

N 

Cb 

y 

X 

vb 

X 

Vb 

X 

N» 

y 

b 

y to 

p- 

y 
CP 

y 
CP 

y 
0 

y 

S' 

y 

O' 

y 

X 

IO 

y 

X 

p- 

y 
<b 

y 
<b 

y 

<b 

y 

Vo 

y 

Go 

y 
p 

y 
o 

CM 

b 

CL 

P 

5 

X 

cq 
2 

tN NS 

<V 

X 

Vo 

*y 

nS 

*y 

NS 

*y 

NS 

N 

nS 

*y 

*«> 

y 

X 

Vb 

X 

M 

X 

2*- 
Cb 

y 

Cb 

y 

Cb 

y 
a 

CP 

y 
«b 
y 

y 

2 

<b 

y 

X 

y 

X 
p~ 

y 
S' 

y 
Cb 

y 

O' 

y 
VO 

y 

<b 

y 

Go 

y 

<M 
o 

= 

b 

£ 

y y 
V 

X 

vi> 
Cb 

2 

•o VO 

vy 

X 

NS 

«y 

0- 

p^“ 

<Sr 
'— 

NS 

y 
2 

p' 

N- 
Cb 

<y 

X 

vb 

X 

Vb 

X 
NJ 

y 
CP 

y CO 

<r* 

y 

O 

y 

o 

y 

o 

y y 
N_ 

O' 

y 

X 

Vi 

X 

O' 

y to 

Go 

y 

O' 

y 
u 

S' 

y 
Cb 

y 

p 
N 

O * 

y 

a-' 

*X 

X 

vb u 
N* 

0; 

tN» 

<y 

X 

fy 
0^ 

2 

r~ 

2 

NS 

N 

P' 

y to 

X 

vb 

X 

vi 

KX 

y 

0 

to’ 
y 
<o 

a~ 

y 
o 

y y 
o 

y 
o 
ro 

o 
y 

X 

vb 

X 

tp 

y 

O 

y 

CP 

y 

o 

y 

NS 

y 

p 

y 

p 

y 

<x~ 
N 

0> 
o < 

u 

'm 

G 

X 

vb CO 
V) 

Oo 

N 

X 

Cb 

N ««> y 

Cb 

Nr 

CP- 

N to 

X 

vb 

X 

y 

bX 

2 

o 
CO 

o 
«o to y n 

y 

y 
tr* 

2 
y 

X 

•o 

2 

X 

<o 

CP 

y 

b ^ 

"y 
y 

o 

y 

Go 

y 

p 

o 
0 

to 

<b 
O 

1 
8
0
 

i 

b 

p 

y 

lO 
X 

vi) 
y 

2 

<o 

fo 

X 
6o 

N 

«y 
«o 

0 

fS 

V5 

«0 "S 
p? 

2 

X 

vb 

X 

o' 

2 

X 
o— 

y to 

to 

<o to 

y 

to 
y 

y 

ro 

y 

CO 

CO 

<o 

y 

X 

Vb 

X 

y 
y <o y 

o 

y 

O' 

y 

y 
to 

y o 
y 

p 
o 0 

N 

*0 
v— 

X 

vD 
2 2 fy 

X 

O 

ro 

b 

2 

b 

2 

0 

*) 
y 

*s to 

X 

y 

XX 

to 

<*s 

X 

*0 <r> *y 

ro 

to 
.to 

y y 

X 

y 
y 

X 

y 

y 

X 

y 

X 

O 

y 

XX 
ro 

y 

ol 

y 

H 

y 

O' 

y y 

o 
to <o 

p 
•< 

CD 
O 0 o 

XX 

2 2 

u. 

•n 
Cb 0> 

Sr 

p- 0- 

y (O 

b 

p^ 

2 

o 

p) 

U.X 

Vo 

2 

XX 

NS 
y 

X 

o~ 

y 
«b 

y 

<r- 

y 

y 

«*> 

N 

<0 

ro 

»o 

X 

y 
y 

CO 

y 

X 
CP 

y 

X 
Ps. 

y 

bx 

CP 

y 

Cb 

y y 

hi 

? 

2 

Q 
y 

p 

y 
p 

y 

b 

in 
O 

P 

y 

G* 

N 

XX 

ro" 

y 

X 

u. 
>3 <o 

N 

NS 

2 

:*■ 
«y 

NS 

'y 

IN. 

Sr 

P* 

•Sr 

NS 

y 

X 

u. 

XX 

5S- 

y 

U.X 

* 
y 

ox 

P' 

y 
X 

bx 

2 

MX 

o' 

2 

U- 

X 

Cb 

2 

o' 

2 

Ll. Ll. 

X 

y 

y 

XX 

NS 

y 

X 

u. 

X 
NS 

y 

p 

y 

X 

y 

y 

nS 

y 
NS 

y 
N 

o 

io 

y 

b 

5 

X 
in 
<: 

X 

u. 
ar 

VJN 

2 

w 

^1* 

S: 

tv 

2 

Pv 

*y 

nS 

«S 

N9 

N 

NS 

*v 

NS 

y 

bx 

y 

Xx 

y 
Ll. 

3t 

NS 

2 

bo 

y 

X 

p^ 

y 

X 

p^ 

y 

X 

o' 

y 
2 

Ll- 

X 

if* 

y 
p 

X 

Vo 

y 

XX 

ro 

2 

XX 

y 

X 

y 

y 
p 

y 

bx 

2 

p 

y 
nS 

y 

N» 
N 

? to 

5 ° y 

b 

to 

X 

*o 

y 

X 

o' 

£ 

Xb 

Vo 
b^ 

<o 

2 

b 

? 
*y 
N^ 

X 

tN 

*y 

b 

NS 

2 

nS 

«y 

p- 

N 

b 

p^ 

2 

NX 

2 

u.N 

<o 

2 
X 

X 

u. 

XX 

cb 

y 

b 
—N 
nS 

2 

NS 

2 

X 

NS 

2 

X 

rv 

y 

X 
"N 
Pv 

2 
Ll. 

X 
•^N 
to 

2 

«b 

y 

XX 

NS 

y 
N_ 

XX 

2 

b 

«N 

2 

p 

y 

b 

*? 
2 

b 

2 

3 

y 
«• 
O 

CM 
O 

=4- 

N 
u 

X 
Vo 

y 

XX 

'•N 

2 

u. 

2 

NS 

N 

NS 

'y 

Cb 

N 

NS 

Nr 

bS 

NS 

2 

Cb 

y 
nS 

«y 

X 

y 

y 

to 

£ 

XX 
Vo 

y 

OX 

N) 

2 

CP* 

2 
u_ 

X 

2 

2 2 y 

X 
«o 

y 

X 

S' 

2 

p' 

y 

X 

U. 

XX 

NS 

2 

P- 

y 

p 

y 
N# 

y 
p 

y 

N# 

y o 

5 — 
-* o 

VO 

b 
p> 

2 

X 
N* 

y 

bx 

2 

b 

2 

b 

> 

2 2 

n9 

N 

b 

■2 

v> 

2 

b 

© 

2 

b 

NS 

2 

KX 

co 

2 

X 

"> 
y 

xx 

NS 

y 

OX 

&0 
y 

h< 

tv' 

2 
U. 

u_ 

or 

b 

2 

NS 

y 

X 

Cb 
y 

X 

2 

nS 

y 

XX 

2 

X 

u_ 
y 

M 

2 

p 

y 
N3 

y 
NS 

2 

p 
1 

o 
o 

b 

<5 
u 

v? 

a 

X 

<* 

b 

NS 

2 

b 

> 

2 

b 

“? 

2 

«o 

'V 

b 

2 

b 

M 

2 

w 

2 

NS 
tv 

bx 

2 

XX 

2 

XX 

»o 

y 

ox w 

y 

b 

O' 
<o 

Nfi 

2 

S 
y 
X, 

pv 

y 

X 

y 

ob 

2 

Cb 

y 

xae 

2 

XX 

6^ 

2 

b 

,y 

NS 

y 
p 

y 
Nfi 

y 
NS 

2 

p 
y 

1 
- CM IO m iO fv CD CD O - CM ro m i£> p- CO <p o 

CM CM 
CM 
CM 

ro 
CM 

<* 
CM 

m 
CM 

cD 
CM 

p 
CM 

CD 
CM 

<T> 
CM 8 ro 

o 

• 
2 

c 
o 
O 

S
w

e
e
p
_
L

O
_
M

e
 
to

 2
 5

.0
 

M
r 

In
 0

- 
2
 S

 

M
a
n

u
a
l 
□
 

A
u
to

m
a
ti

c
 
B

 



43 

ui 

s 

- < 
3 L_ 
! 
tn 

Col Q 
0> £ _ 

^ o 
UJ ° C£ 
-J! y 
DO z X 
< r Q- 
*-!(/) 

I o 
t z: 
I o 

f-l 
♦I 2 
w 
© 
.a 
E 
® 
Ql 
© 

</) 
o 

- o 

o 
5 

I , 
i i 

lO 
CO 

CO 
CO 

CO 

o 
CO <3 4 4 4 y 

£> y 4 
V 

Q * 4 
* 
Q • G 

CO x3 
V 
Q) o 

V 

<5 Q 4 <3 o O 

V 
4 

V 

G 
V 
<3 Q> G 

H.4 

1 

vc 
Q) 4 <3 <3 G Q 

£ 4 G 

V 
4 Q 

V 
•v? "t 4 4 4 4 

V 
«n 
"2 

V V 
4 4 <3 0 G <3 4 

* y 

4 4 4 4 4 

© 
-a 0 

->* 

-2 
4 4 0 

V 
<0 
*n 0 4 0 4 4 

V 
*r\ 
"2 

V 

*n 

V 
71 0 4 4 4 4 't 4 

V 
4 * 

<o 4 4 4 4 4 fO 

12 
4 

73 
- 4 4 

y 

3 s 
0 'l 4 4 

V 
>1 

* 
\ 

*> ■5. 
4 4 4 4 G <3 4 4 

V 
4 >4 4 4 4 4 4 

4 -0 
V\ 

s 
4 4 4 

»« 
«» 

4 4 -4 4 4 

V 
4 4 4 4 4 4 4 4 4 

4 
to 

y 

->1 4 4 4 V* 

"2 
'■« 

lO 
* 
t; 
4 

4 > 
"i 

4 4 0 

V 
* 
"i 

4 4 0 4 4 

y 

42 

V 
v> 
'ri 

V 

4 4 4 4 4 4 <3 4 
* 

V» 
*r> 

y 
to 4 4 4 4 4 v» 

"2 
N 

w 
-l G 

y 
XQ 4 -J 4 **) 

-a a* 4 4 

< 

■3 

* V 

4 <1 4 4 4 4 4 

V 
•*? 
*»> 

y 

4 4 4 4 4 

= 4 
* 

o 4 4 -1 

V 
>« 4 4 

77 
<*> 4 4 

4 
x* 

>c 
2> 
•xi 

4 

4 4 4 4 4 4 4 4 4 

y 

«! 

y 

4 4 4 4 0 4 K 
«0 

4 

o 
-i 

*3 
-4 4 

y* 

-J 4 4 4 4 

* 
7^ 
<n 

\» 
< 

4 4 4 4 4 4 4 4 

y 
•n 
4 

y 

4 4 4 7 4 vS -vS 

0> 
o -4 

y 

O 4 <3 
V 
4 4 4 4 4 

* 
7a »o» 4 4 <Sr ■4 4 4 4 <3 4 

y 
>o 

y 

4 4 4 4 4. 4 

CD 
O 

* 

*3 
4 

V 

"2 
0 -a 

y 

-a 4 -4 4 4 4 

y V 
* 
<*i 

V 

4 4 Q 4 4 <3 <3 4 
*>3 

y 
4 4 4 4 4 4 

s 

K 
o 4 4 

V 

*> -0 
V 
4 o -l 4 4 G 

y 

72 
et 

4 

4 Q <3 <3 G G 

* 

Or 

y 

0 4 4 4 G -4 

<D 
O 4 G 

* 
O <3 o o 4 <3 

V 

G 

VC 

G 4 4: y e 0 4 <2 

lO 
o V * 

<3 
4 4 4 4 Q y y <3 

* 
o 

rO 
O 

CO 
o 

5 

o 
o 

I - CO ro tf> <D r- 03 o> O - “ 
K> IO CD f~- CD <J> o 

CO CO 
CO 
CO 

rO 
CO CO 

ID 
CO 

<D 
CO CO 

CO 
CO 

0> 
CO 8 ro 

c 
_o 
t> 
<D 
2 

c 
3 o 
O 



44 

! • 

i 
S u> 

i - * o 

! 1 
O 

(/> 

CO 

O Q 

tOf 

mi o 
UJg q: 

-* l y 
DQZ. X 
<5 CL 
1—2 CO 

I O 
c Z 
i o 

f*- I 

♦I 
09 * 
X) 
E 
09 

Q, 

<0 
1°! 
a 

C 
O 

- o> 

</> 
* o 

■g 
I B 
1 1 
a S 

8 

lO 
Okl 

CM 
OJ 

OJ 

[ s 

2 

iv» 
to 

3 
SC x. -V 

CD 
vJ 

5 

U-jc 

i 

lo 
¥ 

CS 

£ 

0- 

<0 

k 

vS 

> 
<r c 

2 

V* 

i £ 

* 

o- 

«0 

V 

<C 

Oo 
V7 

X 

<f) 

X 

<C c 
v> 

? 

v 
V 

£ Ifl 

SF 

c> 

* 

CV 

* 2 

%> t\ 
<r V $ 

-i 

* 

V >c 
\ 

** 

? 

3 

i* NS t\ 

> 

VS 

* 

V 

* 

X > 

* 
«i 
> 

k 

> 

>■ 

to 

<2 

> 

vi 

> 

2 
| >’ > 

O' 
4 

<£ V$ 

V > 

V 

VS 

* 

> 

* * 

> 

* 

X 
M 

V * 

to 

? 

> 

V 

<1 

$ 

X 
'o 

V 

> V) > n 

> 

>o V$ 

V <c 
> 

V 

V 

CQ 
■£ > 'I £ 

* 
> 

> 

60 
n 

£ 
* 

0 

* 
va 

* 

*0 > 
«?> 
vS 

3 

V 
*0 cn > i*i 

* 

V V 
vS 

> 

> 
{o 

V 

K 
■t 

to 

> 

V 
-s 

> 
"i? 

2 
$ 

> 

> 

Oo 
a 

> 

cz 

*3 

2 

*r 

> 

£ 

V) 

** 

V 

'o 
fY) 

> 
0 

fn 

2 

> 

* ? •£ 

V 
'S V» 

> 

NS 

* 

c, 
> 

°i-k 

2 

*i 

* 

V k 
>» > 

§ 

Os 0 
<t 

> 

> 

Oo 
T 

JO 
* >2 

W 

>0 

* 

> > 

* 

cv 

> 

V 
rs 

? 
<1 

¥ 
0 

vS 

> 

to 

> vJ 

V 

®o 

> 

v_^ 

\s > 

> 

'S va > > 

* 
Vi 

$ 

»x 

2 

<T 

2 

0 "ro (Y) 

> N <c 
> 

> 

c* 
n 

CM Vi 

> 

bci 

3; 

V 

« 
v* > 

> > 

V 

>o 

* 

IV) PT) 
3 

> 

> 

> 

* 

V 
Q 

■»c 

* 

w 

> 
o 

w-v 
v> 

2 2 

Cn > ’<S 
> > 

-2 

X 

<c 2 
> V 

> 
> 

> 

v& 

= <C 

f 
,2 

V 

0 
* 

2 

,u_ 

N5 

<2 

^) 

> 

X 
O' O' ’o 

0 
0 

V 

5 

V 

Q 

2 i 

CN 

> 
<z 

vS 

£ 

vS n4J 
<c 

V) 

* 

V 
'S 

> 

X 

<c <1 

* 

> 

2: 

> 
<J 

v9 

>1 

'0 rO 

1 

o 

<r__ 

2 

r 
O 

2 

<*- 

2 
o 

> 

¥ 

V 

<t 
VS 

* £ 
<t 

3; 

N$ 

> 

V 

N& 

£ < 

k. 
n 
> 

rv 60 

> 

ft- 

2 

n3 

2 

nS 
^N 

>8 

> 

p> 

2 

vS vi 

> 

X 

< 

v& 

¥ 
<t 

> vS 

> 2 

vS 

> 

> 
T 

0> 
O * * 

v 

u 

\ 

0 
vJ 

* 

X 
(N 

> > 
<1 

* > ? 

X 
fto ts 

2 

VS 

* C 
> 

V 
VS 

> 

CS 
Vi «0 

■X 
01 

X 

<Z 

> > 1 

2: 

1 

* 

^v 
to 

2 

^r > 
T 

CD 
O 

la 

> 

s- 
rs 

v 

V 
> 
* 

va 

* 

> 

> 

k 
Cl 

> > > 

ro 

* 
< 

> 

vJ 

V) > 

> 

'V) 

V 

to 
‘L 

'0 

* 

^0 

* 

k 
V) > 

V 

(O 

¥ 

> 

<t 
> 

> > 

> 

> 

w 
4 

o 
3 

lo on 

< 
> <1 

*5 

>0 

* 

V* 
> 

C^o vS 

2 <t 
o 

2 
>o 

2 

V- 

> 
y 

V 
o to '0 

V 

> >o 

* 

> 

* 

NS 

> 
> 

V 

O 

£ 

Vi 

£ 
$ <c 

> 

t' 
4 

<0 
o 0 

(0 

> 

U-V 

fO 
o- 

2 

* 
> 

* 

5o 
«o 

NS 

2: 

vs 

> < 1 
tt; 

ro 

£ 

sz—i 

V> 

2 
X 

-2 

c£ 

£ £ 
CO 

to 

> 

CL_ 

\s 

v2 
v; 

X 
Oc 

2 2 

N 
S 

in 
o 

o 

i «o 

3 ° 

s 

3 5 

o 
o 

>» 

8 
- CM ro in CD r- CO o> o - CM ro in CD h- CD <T> 0 

CM CM 
CM 
CM 

ro 
CM 

^J- 
CM 

m 
CM 

CD 
CM 

n- 
CM 

CD 
CM 

m 
CM 8 to 

_o 
T3 
O 
5 

c 
0 
0 
0 

S
w

e
e
p
J
?
0
 

M
e 

to
2

 5
.0
 

M
r 

In
 
O

J
 

M
a
n

u
a
l 
□
 

A
u
to

m
a
ti

c
 
B

 



45 

Table 94 

Ionospheric Storainess at Washington. D.C» 

September 1947 

Day 
Ionospheric character * 
00-12 GOT 12-24 GOT 

Principal storms 
Beginning End 

GCT GCT 

Geomagnetic character** 
00-12-GCT 12-24 GCT 

1 1 1 2 2 
2 0 2 2 3 
3 4 7 0600 ~4 5 5 
4 4 3 —/ 1100 5 3 
5 3 2 3 3 
6 1 1 3 3 
7 1 4 1200 —/ 4 4 
8 2 3 -/ 0000 3 2 
9 0 2 1 1 

10 1 2 1 1 
11 0 1 1 3 
12 0 3 3 2 
13 4 7 0500 —/ 5 4 
14 4 7 —/ —/ 5 4 
15 4 4 —/ —/ 5 4 
16 4 1 —/ 1100 3 3 
17 1 3 5 4 
18 3 2 4 4 
19 3 2 4 3 
20 2 2 3 2 
21 2 1 4 2 
22 3 1 4 4 
23 3 3 5 3 
24. 2 6 1100 

— 
4 6 

25 6 4 —4 —/ 7 4 
26 5 2 —4 1100 3 3 
27, 0 1 2 3 
28 0 0 2 2 
29 0 3 2 2 
30 1 1 1 2 

♦Ionosphere character figure (I-figure) for ionospheric storminess at 
Washington, D.C., during 12-hour period on an arbitrary scale of 0 te 
9, 9 representing the greatest disturbance. 

^♦Average for 12 hours of Cheltenham, Maryland, magnetic K-figures on an 
arbitrary scale of 0 to 9, 9 representing the greatest disturbance. 

/Dashes indicate continuing storm. 
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Table 95 

Sadden Ionosphere Disturbances Observed, at Washington. D. C» 

-GCT location of Belative Other 

1947 
Day 

Beginning Sid transmitters Intensity 
at 
min imam* 

phenomena 

Sep tember 
2 1756 1920 Ohio, D.C., Ehgland, 

Hew Brunswick, Qitario 
/ 

0.03 

2 2035 2100 Ohio, D.C., Hew 
Brunsvick, Ontario 

0.02 

4 1919 1930 Ohio 0.05 

5 2020 2040 Ohio, D.C. 0.1 

6 1239 1305 Ohio, D.C., Jhgland 0.2 

13 1220 1250 Jhgland 0.02 - 

' 22 1802 1850 Ohio, D.C., Si gland, 
Ontario 

0.0 Terr.mag.polee 
1800-1820 

25 1*400 1445 Ohio, D.C., Jhgland, 
Mexico, Ontario 

0.0 1 

25 1752 1805 Ohio, D.C., Ontario 0.05 

28 1751 1815 Ohio, D.C. 0.3 

29 1935 2005 Ontario 0.1 

*Batio of received field intensity during SID to average field intensity "before 
and after, for station M8XAL, 6080 kilocycles, 600 kilometers distant, for all SID 
except the following* Station GLH, 13525 kilocycles, received in Hew York, 53^0 
kilometers distant,was used for the SID on September 13* Station CIRX, 6070 kilo¬ 
cycles, 5&0 kilometers distant, was used for the SID on September 29. 

**As observed on Cheltenham magnetogram of the United States Coast and Geodetic 
Survey. 
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Table 97 

Provisional Radio Propagation Quality Figures 
(Including Comparisons with CRPL Warnings and CRPL Probable Disturbed Period forecasts) 

August 1947 

Worth Atlantic Worth Pacific' 
duality CRPL* CRPL** Geo- Quality CRPL* CRPL** Geo- 
figure Warning forecast of mag- figure Warning Forecast of mag- finality figure Scale: 

Day probable netic probable netic 1 - Useless 
disturbed *Ch disturbed Kch 2 - Very poor 
Deriode periods 3 - Poor 

4 - Poor to fair 
E-* 
3 3 

IH E* 
8 8 ' U 

8 8 8 
*3 c3 

8 8 
<2> o 

fn 

8 8 
5 - fair 
6 - Fair to good 

CM 
H f\j 

CM ^ 
f-H C\J CM 

H -OJ 
CM 
rH "cm 

CM .3 
rH CM 

CM ^ 
rH (vj 7 - Good 

I H ■a X X 4, rX 4, 4. X 4, A 8 - Very good 
O r-> O rH O ! C r-d C* rH O «H 

9 - Excellent 

1 6 6 3 3 7 5 3 3 
2 6 6 3 3 6 5 3 3 
3 6 6 2 3 7 6 2 3 
4 7 7 X 3 2 8 6 X 3 2 
5 7 6 X 2 2 b b X 2 2 Symbols! 

6 6 7 X 3 3 7 7 X 3 3 X Warning given or 

7 6 6 X 2 2 6 7 X 2 2 probable disturbed 

8 7 6 X 2 2 8 5 X 2 2 date 

9 
10 

7 
6 

6 
6 

2 
2 

2 
2 

7 
8 A 

2 2 
2 2 H Quality 4 or worse 

11 7 6 2 3 8 
(5) 

2 3 on day or half day 

12 5 5 5 3 7 5 3 of warning 

13 o 5 3 4 7 5 3 4 
N Quality 4 or worse 14 5 5 X X X 3 2 6 6 X X X 3 2 

15 
(5) 

5 X X 3 5 7 (4) X X 3 5 on day or half day 
16 

& 
X X X 4 5 (4) 5 X X X 5 5 of no warning 

17 (4) X X X 5 4 5 5 X X X 5 4 
18 (4) X X 5 4 

A 
5 X X 5 4 G Qxallty 5 or better 

19 (4) (4) X X 4 5 7 X X 2 5 on day of no wan- 
20 (3) (4) X X * 4 4 6 (4) X X ing 

21 (4) (4) X X 5 4 5 
(5> 

X X 5 4 
(S) Quality 5 on day 22 (4) (4) X X 5 5 5 X X 5 5 

23 (4) (4) X X X 5 4 5 5 X X X 5 4 of waning 
24 5 (4) X X 1 4 3 6 5 X X X 4 3 

3 Quality 6 or better 25 5 5 X X X 5 3 6 5 X X X 5 3 
26 5 5 X X 3 2 b 5 X X 3 2 on day of waning 

27 6 6 4 1 7 6 4 l 
( ) Quality 4 or worse 28 6 6 2 3 6 7 

7 
P 1 

29 6 6 2 3 7 2 3 
(disturbed) 

30 6 6 2 1 7 5 2 1 
Oeonagnetlc Xgv on the 

standard scale of 0 to 
31 7 5 X X 2 4 6 6 X X 2 4 

3, 9 representing the 
greatest disturbance. 

Score< 
H 9 4 5 2 
U 0 5 2 5 
0 17 14 15 14 

(S) 5 3 7 5 
s 0 5 2 5 

‘Broadcast on WW7, Washington, D.C. Times of warnings recorded to nearest 
half day as broadcast. 



Table 93 

American and Zurich Provisional Relative Sunspot Numbers 

September 1947 

Day American* 
i number 

Zorich** 
number 

Day American* 
number 

"“zBrich** 
number 

1 232 237 16 151 122 
2 233 196 17 157 156 
3 236 236 13 126 140 
4 231 131 19 103 105 
5 254 204 20 100 93 
6 256 206 21 119 98 
7 275 243 22 100 98 
3 262 234 23 124 106 
9 254 242 24 143 123 

10 213 206 25 166 150 
li 136 191 26 172 173 
12 130 194 27 174 197 
13 171 156 23 131 194 
14 151 150 29 136 213 
15 156 137 30 231 229 

No* of Days* 30 Monthly means? 134*6 175*5 

^Median of data from IS observers* 
“'•Dependent on observations at Zurich Observatory and its stations 

at Locarno and Arosa. 
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GRAPHS OF IONOSPHERIC DATA 

'-LIMITING FREQUENCY =■ 3 Me 

-LIMITING FREQUENCY'S Me 

-LIMITING FREQUENCY = 7 Me 

Fig.2. WASHINGTON, D. C. SEPTEMBER 1947 
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-LIMITING FREQUENCY * 3 Me 
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Fig. 14-. PORTAGE la PRAIRIE, CANADA AUGUST 1947 
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-LIMITING FREQUENCY = 7 Me 

Fig. 16. ST.JOHN'S, NEWFOUNDLAND AUGUST 1947 
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-LIMITING FREQUENCY = 3 Me 
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Fig. 30. MAUI, HAWAII AUGUST 1947 
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--LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY =5 Me 

-LIMITING FREQUENCY= 7 Me 

Fig. 36. PALMYRA I. AUGUST 1947 
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-LIMITING FREQUENCY = 3 Me 
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Fig. 53. JOHANNESBURG, U. OF S. AFRICA JULY 1947 
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Fig. 55. CHRISTCHURCH , N. Z. JULY 1947 
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Fig. 57 ST.JOHN'S, NEWFOUNDLAND JUNE 1947 
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Fig. 59. WAKKANAI, JAPAN ‘ JUNE 1947 j 
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-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY = 5 Me 
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Fig.75. CANBERRA, AUSTRALIA JUNE 1947 
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Index of Tables fciid Graphs of Ionospheric Data 

Adak, Alaska 

Table uaee Fieuro nage 

August 19^7 ...... 54 
Alma Ata, U.S.S.R. 

August 1946. .... 25 78 
July 1946 . go 
June 1946. S2 

Bagneux, France 
May 1947 . • 

71 
Baton Bouge, Louisiana 

August 19^7 . 58 
Boston, Massachusetts 

August 19^7 .. 56 
Brisbane. Australia 

June 1947 . 70 
Bukhta Tikhaya, U.S.S.R. 

August 1946 . 75 
July 1946 . 78 
June 1946 .. • SI 

Burghead, Scotland 
April 1943. S4 
March 1943. S4 
February IB43. 
January 19~!3 • .... 

g4 
S4 

Canberra, Australia 
June 1947 •••••«• 70 

Chita, U.S.S.R. 
September 1946. 75 
August 1946 . 78 
July 1946 ....... SC 
Jane 1946 . 82 
May 19^. 83 
April 19^6.. . 83 
February 1946 . 83 
January 1946.. S3 

Christchurch, Hew Zealand 
July 1947 . 65 

Churchill, Canada 
August 1947 . 53 
July 1947 . 

Clyde, Baffin I, 
61 

August 1947 . . 52 
July 1947 61 

Fairbanks, Alaska 
August 1947 ...... 53 

Fukscara, Japan 
July 1947 ...... 63 
June 194? ....... 

\ 
67 
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Index (Continued) 

Hobart, Tasmania 
June 1947 . 

Huancayo, Peru 
June 1947 • •••••••• 
May 1947 . 
April 1947. 
March 1947. .. 
February 1947 ....... 

Johannesburg, Union of S. Africa 

July .1947 . 
Lanchow, China 

June 1947 .. 
Leningrad, U.S.S.R* 

August 1946 ........ 
July 1946 ......... 

Leyte, Philippine Is* 

July 1947 ... . 
June 1947 ......... 

Maui, Hawaii 
August 1947 ........ 

Moscow, TJ.S.S.R, 
. August 1946 . 
July 1946 .. 
June 1946 ......... 

Ottawa, Canada 
August 1947 . 

Palmyra I* 
August 1947 ........ 

Peiping, China 
July 1947 .. . 

Portage la Prairie, Canada 
August 1947 ........ 

Prince Rupert, Canada 
August 1947 .. . 

St* John's Newfoundland 

August 1947 . 
July 1947. 
Jtm. 1947 . 

San Francisco• California 
August 1§47 * * * . 
July 1947 . 
June 1947 .......... 
May 1947. 
April 1947 .. 
March 1947 . . . 

Table pegs 

21 n 

20 69 
, 22 72 

22 72 
22 

, ' 2? '• £ 

, 'lg 65 

, 20 6g 

24 76 
26 78 

18 64 
, 20 6g 

15 59 

25 77 
,, 26 SO 
, 28 82 

14 56 

16 60 

17 63 

13 55 

13 54 

13 55 
17 62 
19 66 

l4 57 
31 - 
31 - 

31 - 

32 - 

32 - 
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San Juan, Puerto Rico 
August 19^7 . 

Shibata, Japan 
July 19^7 . 
June 19^7 . 

Sverdlovsk, TJ.S.S.H. 
August 1946 . . . . 
July 1946 . 
June 1946 . 

Tomsk, U.S.S.R. 
August 1946 . 
July 1946 . 
June 1946 ...... 

Townsville, Australia 
June 1947 • . 

Trinidad, Brit. West Indies 
August 1947 ..... 

Wakkanai, Japan 
July 1947 . 
June 1947 • . 

Washington, D.C. 
September 1947* • • . 

Watheroo, W. Australia 
April 1947 . 
March 1947 . 
February 1947 .... 

White Sands, Hew Mexico 
August 1947 ..... 

Wuchang, China 
August 1947 . 

Table uage Figure nage 

15 ‘59 

18 64 

19 67 

24 76 
26 79 
27 81 

24 77 
26 79 
28 81 

20 69 

16 60 

17 62 
19 66 

12 52 

22 73 
23 74 
23 75 

14 57 

15 58 





CRPL and IRPL Reports 

Radio disturbance warnings, every half hour from broadcast station WWV of the National Bureau of Standards. 
Telephoned and telegraphed reports of ionospheric, solar, geomagnetic, and radio propagation data. 

Weekly: 
CRPL- J. Radio Propagation Forecast (of days most likely to be disturbed during following month). 

Semimonthly: 
CllPL-Ja. Semimonthly Frequency Revision Factors for CRPL Basic Radio Propagation Prediction Reports. 

Monthly: 
CRPL-D. Basic Radio Propagation Predictions—Three months in advance. (War Dept. TB 11-499-, monthly 

supplements to TM 11-499; Navy Dept. DNC-13-1 ( ), monthly supplements to DNC-13-1.) 
CRPL-F. Ionospheric Data. 

Quarterly: 
*IRPL-A. Recommended Frequency Bands for Ships and Aircraft in the Atlantic and Pacific. 
*IRPL-H. Frequency Guide for Operating Personnel. 
Reports on high-frequency standards. 
Reports on microwave standards. 

Nonscheduled reports: 
CRPL- 1-1. Prediction of Annual Sunspot Numbers. 
CltPL-7-1. Preliminary Instructions for Obtaining and Reducing Manual Ionospheric Records. 
NBS Circular 465. Instructions for the Use of Basic Radio Propagation Predictions. 

Reports issu ed in past: 
IRPL Radio Propagation Handbook, Part 1. (War Dept. TM 11-499; Navy Dept. DNC-13-1.) 
IRPL-Cfil. Report of the International Radio Propagation Conference, 17 April to 5 May 1944. 
IRPL-G1 
IRPL-lt. 

R4. 
R5. 
R6. 
R7, 
R9. 
ItlO. 
Rll. 
R12. 
R14. 
R15. 
R16. 
R17. 
R18. 

R19. 
R20. 
R21. 

R22. 
R23. 
R24. 
R25. 
R26. 
R27. 

R28. 
R29 and 29-A. Revised Classification of Radio Subjects Used in National Bureau of Standards and First Sup¬ 

plement (NBS Letter Circular LC-814 and Supplement, superseding Circular C385). 
R30. Disturbance Rating in Values of IRPL Quality-Figure Scale From A. T. & T. Co. Transmission Distrub- 

ance Reports to Replace T. D. Figures as Reported. 
R31. North Atlantic Radio Propagation Disturbances, October 1943 Through October 1945. 
R32. Nomographic Predictions of F2-layer Frequencies Throughout the Solar Cycle, for February. 
R33. Ionospheric Data on File at IRPL. 
R34. The Interpretation of Recorded Values of fEs. 
R35. Comparison of Percentage of Total Time of Second-Multiple Es Reflections and That of fEs in Excess of 

3 Me. 
IRPL-T. Reports on Tropospheric Propagation. 

Tl. Radar operation and weather. (Superseded by JANP 101.) 
T2. Radar coverage and weather. (Superseded by JANP 102.) 

CRPL-T3. Tropospheric Propagation and Itadio-Meteorology. (Reissue of Columbia Wave Propagation Group 
WPG-5.) 

•Items bearing this symbol are distributed only by U. S. Navy in NON REGISTERED PUBLICATIONS MEMORANDA (NR'PM). IRPL-A 
and -H issued under one cover with NRPM identifying numbers. 

through G12. Correlation of D. F. Errors With Ionospheric Conditions. 
Nonscheduled reports: 
Methods Used by IRPL for the Prediction of Ionosphere Characteristics and Maximum Usable Frequencies. 
Criteria for Ionospheric Storminess. 
Experimental Studies of Ionospheric Propagation as Applied to the Loran System. 
Second Report on Experimental Studies of Ionospheric Propagation as Applied to the Loran System. 
An Automatic Instantaneous Indicator of Skip Distance and MUF. 
A Proposal for the Use of Rockets for the Study of the Ionosphere. 
A Nomographic Method for Both Prediction and Observation Correlation of Ionosphere Characteristics. 
Short Time Variations in Ionospheric Characteristics. 
A Graphical Method for Calculating Ground Reflection Coefficients. 
Predicted Limits for F2-layej Radio Transmission Throughout the Solar Cycle. 
Predicted F2-layer Frequencies Throughout the Solar Cycle, for Summer, Winter, and Equinox Season. 
Japanese Ionospheric Data—1943. 
Comparison of Geomagnetic Records and North Atlantic Radio Propagation Quality Figures—October 

1943 Through May 1945. 
Nomographic Predictions of F2-layer Frequencies Throughout the Solar Cycle, for June. 
Nomographic Predictions of F2-layer Frequencies Throughout the Solar Cycle, for September. 
Notes on the Preparation of Skip-Distance and MUF Charts for Use by Direction-Finder Stations. (For 

distances out to 4000 km.) 
Nomographic Predictions of F2-layer Frequencies Throughout the Solar Cycle, for December. 
Solar-Cycle Data for Correlation with Radio Propagation Phenomena. 
Relations Between Band Width, Pulse Shape and Usefulness of Pulses in the Loran System. 
The Prediction of Solar Activity as a Basis for Predictions of Radio Propagation Phenomena. 
The Ionosphere as a Measure of Solar Activity. 
Relationships Between Radio Propagation Disturbance and Central Meridian Passage of Sunspots Grouped 

by Distance From Center of Disc. 
Nomographic Predictions of F2-layer Frequencies Throughout the Solar Cycle, for January. 
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